ilc:5*3v^- 



niKm 



Hi^Bi 



/•nl)^ 



^-■-5-" 



"-i — cr<^P5L>">3 — y-' 



[Entered at the I'nsi (ifflce of New York, N V.. Hs Second ("lass Mutter. Copyright. ISDl). by Munti * V.a.] 



A WEEKLY JOUJINAL OF PUACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol. liXXXl.-No. 37.n 

BSTABLIBHBD 1845. J 



NEW YORK, DECEMBER 30, 1899. 



r$3.00, A YEAR. 



Weekly. 




Displacement) iliOOO tons. Speed (egUpintwl), IT'S to 18 knots, naxltnnni €oaI Oapacltjt 6m tons. Oonip]enient< 096. Armor, IVfrlnch nrotecHve deck amidships for one. third of lenKtb. 
^rmamentt twos-Inch B. L. riflea, six fi-iuch rapid-fire kuos, one 8-inch field gnn, six B-ponnder rapid-fire enns, four l-ponnder automiitic guns, two Colt machine guns. Date : Laoncbed. 1884: lecoostrocted, 1£8£ 

THE BEC0N8TBUCTED CBTTIBEB " ATLANTA."— [See page 424.] 



© 1 899 SCIENTIFIC AMERICAN, INC. 



4i8 




Mrarii. 



ESTABLISHED 1845 



MUNN & CO., - ■ - Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, - - NEW YORK, 



TERMS TO SUBSCRIBERS 

Jne copy, one year, for the United States. Canada, uv Mexico $3.00 

One copy, one year, to any foreign country, postatre prepaid. £0 ItJs. 5d. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (Established 1645) $;i.00 a year. 

Scientific American Supplement (Established ISTfJ) 6.00 

Scientific American Building Edition (Established I880) 2.oO 

Scientific American Export Edition (Established 1ST8) 3.(X) 

The combined subscription rates and rates to foreitrn countries will 
be furnished upon application. 
Remit by postal or express money order, or by bank draft or check. 

MUNN & CO., 3H1 Broadway, corner Franklin Street. New York. 

NEW YORK, SATURDAY, DECEMBER 30, 1899. 



OUB EXFOBTS AND THE TBADEMABK. 

The most significant and prophetic fact in the his- 
tory of commerce at the close of the nineteenth cen- 
tury is the phenomenal increase of the export trade of 
the United States. Measured by the rate of growth 
of the exports of other countries, it has no parallel. 
Time wa.s (and that but a few years ago) when we de- 
pended almost entirely upon European factories for 
certain lines of merchandise, which to-day we not only 
make for ourselves, but sell abroad in large and ever- 
increasing quantities. It is unnecessary to repeat the 
statistics of our success; its reality, and its recognition 
by the nations of the Old World, are proved by the 
use of the term ''American invasion," which origi- 
nated in Europe and has been voluntarily accepted as 
best expressing, from a foreign point of view, the 
gravity of the commercial situation. 

Although the success of this " invasion " is due pri- 
marily to the low cost of our manufactures, and this, in 
turn, to improved machinery and methods, our goods 
are forcing their way into European markets largely 
an account of certain national characteristics in the 
way of convenience, handiness, lightness, neat appear- 
ance and all-round sinjplicity. These characteristics 
are summed up in the European mind under the term 
"American;" and the purchaser over there has come 
to recognize the fact that whether the subject of his 
purchase be a carpet-sweeper or a machine-tool, the 
fact that it is "American " guarantees its possession of 
certain qualities that are dear to the heart of the user. 

What is true of the national is true of the individual 
e-xport, and it is evident that if we are to reap the full 
benefits of a reputation so distinctive and valuable, an 
effort should be made to protect this reputation 
against every form of fraudulent imitation. That the 
successful inroads of American trade will lead to strenu- 
ous efforts at imitation goes without saying, and unless 
our commercial houses make haste to protect their 
goods by registering trademarks in those countries in 
which they are establishing a market, they will find 
that these very trademarks have been already appro- 
priated as a defensive measure by their foreign com- 
petitors. 

It is a fact, too little understood and appreciated by 
our commercial houses, that in many foreign countries 
the exclusive right to use a trademark is granted to 
anyone who may apply for it, irrespective of the ques- 
tion as to whether he is the first user. Thus, if a 
United States firm is making large sales, say of an 
Anchor brand of flour, in Germany, there is nothing 
to prevent a German citizen from registering that very 
trademark for flour, and using it on his own barrels, to 
the exclusion of the actual American product under 
that particular mark. 

In urging our manufacturers to secure trademark 
protection at a time when they are so .successfully 
establishing themselves abroad, we would speak a 
word of caution against the practice of registering 
trademarks in the name of a foreign agent. While 
this is done to simplify matters in bringing suit against 
infringers, it is liable to place the manufacturer in a 
diflieult position in case of disagreement with the 
agent, who, holding the trademark in his own name, is 
legally entitled to the use of it should he be disposed 
to open in business on his own account. Although 
this is an extreme ease, and probably would not often 
occur, we mention It as one among several reasons 
which render it advisable for a manufacturer to secure 
the important trademark privileges in bis o\vn name. 



HASONBY AND TIMBEB DBY DOCKS. 

If we are quick to learn the lessons of the past, there 
will be no more timber dry docks built in this country, 
at least for the uses of the navy. Between a masonry 
and a timber structure the advantages urged in favor 
of the latter are, or rather have been, rapidity of con- 
struction and small first cost. To these considerations 
alone is due the fact that so many of these objectiona- 
ble structures are to be found in our navy yards. The 
objections to the timber dry dock are many and serious, 



and do not diminish with the lapse of time. On the 

other hand, the advantages are by no means so great 
to-day as they were forty or fifty years ago. Up to a 
recent date it has been customary for the advocates of 
timber structures to quote the cost of the stone docks 
at Mare Island and New York, in contrast with the re- 
latively low cost of timber docks. Those two docks 
cost respectively |2,000,000 and .$3,750,000, whereas 
timber docks have been built for about $600,000. As a 
matter of fact, however, the New York and Mare Island . 
docks were built by the government by day labor, and 
we all know that work of this kind has never been con- 
spicuous for its economy. The contracts for the two 
new stone docks to be built at Bostonand Portsmouth 
were let at $1,013,400 and $1,089,000, respectively, 
although these will be larger and more important 
structures. The reduction of the cost as compared 
with the older structures is over .50 percent. At the 
same time it must be remembered that the contract 
price for two new timber docks to be built at League 
Island and Mare Island was respectively $739,000 and 
$783,600 ; from which comparison we see that all the ad- 
vantages of a masonry structure may be gained at an 
increase in cost of from 3.5 per cent to 30 per cent. The 
question arises as to whether this increased cost is 
not completely offset by the greater durability of 
the masonry structure. Experience proves beyond all 
question that it is; for the history of timber docks in 
the navy has been a history of failure. Not only 
have they been a source of constant anxiety to the 
officials in charge, but they have been frightfully ex 
travagant in the cost of repairs and renewals. More- 
over, on more than one occasion the failure of the 
woodendocks has brought the ships of the navy with- 
in measurable distance of disaster. 

The chief drawbacks to the timber structure are that 
it is liable to rapid and hidden decay, and that seepage 
of water from the outside channel, or the existence of 
concealed springs at the back of the dock, may at any 
time wreck it by bursting in the sides. A notable in- 
stance of this was the failure of the two timber dry 
docks at the New York navy yard, Brooklyn. The 
big dock, known as No. 3, commenced to leak immedi- 
ately after it was completed, and repairs were necessi- 
tated which lasted for eighteen months and involved 
an expenditure of $170 000. The timber dry dock No. 
3 of the same navy yard was wrecked during a heavy 
rain storm in July last, when the hydrostatic pressure 
due to accumulation of water behind the altars was 
sufficient to burst in the side of dock. In this ease a 
structure which originally cost .$500,000 has so com- 
pletely failed within nine years of the date of comple- 
tion as to necessitate the expenditure of. 60 per cent 
of its first cost to put it again in a serviceable condi- 
tion. The timber dock completed at League Island. 
Philadelphia, in 1891, is already so far decayed that 
shores of timber have had to be placed at certain points 
which showed signs of weakness, to prevent collapse, 
and when the dock was uncovered for repairs, it was 
found that the tops of the piles were in some places 
entirely rotted away. The timber dry dock at Port 
Royal station, which was finislied just before the 
Spanish war, is reported by Admiral Endicott as hav- 
ing experienced a series of accidents in tlie way of fail- 
ure of portions of the structure, and, indeed, it is in 
such a perilous condition that $500,000 is recommended 
by the Admiral for its immediate rebuilding. 

In view of these facts we trust that Congress will 
disregard the solicitations of the interested parties 
who may desire to see timber dry dock construction 
continued in the navy, and that they will heartily sup- 
port the recommendation of Admiral Endicott, the 
Chief of the Bureau of Yards and Docks, that stone be 
substituted for timber in constructing the two docks 
which are about to be started at the League Island 
and Mare Island yards. The subsequent repairs to 
timber docks, as we have seen, bring the ultimate 
cost far beyond that of a reliable and durable stone 
structure, and on the question of facility of erec- 
tion it is enough to say that the contractors for the 
new masonry docks at League Island and Mare Island 
undertake to build them in the same time that is allowed 
for the construction of the two timber docks at those 

vards. 

^ I ■ » ♦ 

. BEMABKABLE FBENCH BAILWAY EXFBESS 
SEBVICE. 

In the last issue of the Scientific American we 
gave a somewhat elaborate comparison of the great 
railway systems of the world, based on the length of 
the track and the magnitude of the equipment and 
freight and passenger trafHc. In this comparison we 
took no account of speed, which, of course, as a modi- 
fying factor should exert a powerful influence in de- 
termining the question of relative excellence. The 
French railroad system, which in point of size and im- 
portance ranks about fourth among those of the 
world, stands easily at the head of the list in respect 
of the number and speed of its express passenger 
trains. A recent tabulation of these trains shows that 
Le Chemin de Fer du Nord operates no less than forty- 
five trains a day with an average running speed, in- 
cluding stops, of from fifty to sixty miles an hour. Of 
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these, eleven have a speed of fifty miles an hour, nine 
of about fifty-one miles an hour, eleven about fifty-two 
miles an hour, three of about fifty- three miles an Ijour, 
ten of from fifty-fuur to fifty-seven miles an hour, and 
one train has a timed running speed of sixty and a 
half miles an hour. It will be evident to anyone who 
is acquamted with the subject of higli speed travel 
that these are extraordinary results ; and while this 
country and Great Britain have a few trains of from 
fifty to fifty-four miles an hour speed, and the United 
States runs two summer trains at rate of about sixty 
miles an hour, such speeds are not characteristic of the 
whole of the express service. Mr. Charles Rous-Mar- 
ten, who is the best known expert abroad on the ques- 
tion of express trains and their performance, states 
from personal knowledge that the trains are not by 
any means mere racing outfits, but weigh from 150 to, 
in some cases, as high as 300 tons. The hauling is 
done by a new type of four-cylinder compound engine, 
designed by Messrs. DeGlehn and Bousquet. We hope 
to illustrate these engines at an early date, and at 
the same time give some further data concerning the 
grades, consumption of fuel, and other particulars 
showing the true merit of the performance. As com- 
pared with the speed of the average express trains of 
this country, these results are certainly a great ad- 
vance. Of course, it would be possible for us to run 
trains at the same speed and in the same number, but 
it would necessitate one of two things — either we 
should have to build engines' of even greater power 
than the powerful types which we have at work (which 
is scarcely possible), or else it would be necessary to 
split the trains in two, using two engines where we 
now use one, which is practically the method adopted 
on the Continental roads. 



THE POSSIBILITIES OF DEEP MINING IN THE 
TBANSVAAL. 

In a paper recently read before the South African 
Association of Engineers by Mr. John Yates, who has 
been for many years identified as an engineer with 
mining on the Rand, the possibilities were discussed of 
mining of much deeper levels than any that have been 
hitherto reached. It seems that at present there are 
what are known as the outcrop mines and the first and 
second deep levels, while work has been commenced on 
other shafts which are expected to reach gold-bearing 
veins at a depth of from 4,000 to 5,000 feet. Mr. Yates is 
of the opinion that in the future, when it comes to min- 
ing at lower depths than 5,000 feet, the. best method 
would be to run from the lowest existing levels down 
to the underlying reefs by means of inclines, rather 
than by sinking vertical shafts. It is assumed by the 
writer that the limit of depth at which mining opera- 
tions can be carried on will be 13.000 feet, and he bases 
this estimate upon the fact that the increase of tempe- 
rature, which in the Rand mines is at the rate of 1° 
for every 205 feet, would bring the temperature at a 
12.000-foot level up to 100° F. or more ; at which it is 
considered that miners would be unable to perform 
effective work. 

This rate of increase of temperature is estimated 
from observations taken in various bore holes which 
have been put down in the Rand mines, and the max- 
imum temperature for the greater depth is based on 
the assumption that the increase would be in a steady 
ratio. In commenting upon Mr. Yates' paper. The Min- 
ing and Engineering Journal draws attention to the 
fact that this rate of increase is much greater than 
that, which is experienced in our deep Michigan copper 
mines, and raises the question whether sufficient allow- 
ance has been made for the lowering of the temperature 
which would follow the opening of the workings and 
would undoubtedly be produced by proper ventilation 
of the lower levels. We think that the exception is 
certainly well taken, for it would be possible with our 
modern improved machinery for ventilation to carry to 
these lower levels sufficient cool air to very materially 
modify their temperature, although we think the sug- 
gestion offered that liquid air could be used to advan- 
tage is based upon an over-sanguine estimate of the 
practical value of this means of refrigeration. There 
is a general consensus of opinion among geologists and 
mining engineers as to the extent and richness of the 
"banket" beds of the Witwatersrand, and unless they 
are mistaken, the opening up of the lower beds, even at 
depths of from 12,000 to 15,000 feet, would be a profita- 
ble undertaking in spite of the enormous amount of 
capital that would be sunk in reaching theiu. It is es- 
timated, however, that these lower workings must be 
richer than they have yet proved to be, if they are to 
justify the enormous amount of capital which would 
be involved in sinking to such great depths. 

♦«»>•■ 

BECOVEBY OF SVBUEBGED LAND IN HOLLAND. 

The unconquerable persistence of the Dutch race is 
very much in the public eye just now. Alike in peace 
and war the inhabitants of the Netherlands have shown 
their ability to pursue a project with that tireless 
patience which, other things being equal, is certain to 
bring success. The struggle between the people of the 
Netherlands and the encroachments of the waters of the 
Zuyder Zee is a thrilling story, and the fight evidently 
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is not over yet. The land that has been recovered has 
been held, and now a further and determined effort is 
being made to recover the submerged territory, whioli 
hundreds of years ago was included within the coast 
line of the Netherlands. The present attempt does 
not contemplate the recovery of the whole of the Zuy- 
der Zee, but if the plans do not miscarry, it is certain 
that nearly 800 square miles of land will be reclaimed 
within the next third of a century at an estimated ex- 
penditure of $4«,000 000. 

Tlie scheme contemplates the construction of a huge 
dike aero.«s the Zuyder Zee, the location of whicli will 
l)e determined by the favorable conjunction of shallow 
water and adjacent islands. Nine years out of the 
tliirty-three whioli is the estimated time for the con- 
struction of the whole scheme will be occupied merely 
ill the construction of this dike, whose total estimated 
nost will be $17,000,000. When the diiie is completed, 
tlie herculean task of pumping dry the huge lake thus 
formed will commence, and considerations of economy 
will lead to its being carried on by means of the typical 
])utch windmills which form such a picturesque fea- 
ture of a Holland landscape. Although the work of 
drainage is to extend over a quarter of a century, the 
retur.ns on the enormous expenditure of the capital 
will commence simultaneously with the pumping, and 
as It is estimated that the drained land, on account of 
its extreme richness, will have a market price of $800 
an acre, it can be seen that this great undertaking is 
likely to become a paj-ing investment long before it is 
finally completed. 



AMERICAN APPLES AT HOME AND ABROAD. 

Since the West and Northwest entered extensively 
into apple-growing, the so-called "off years" in this 
crop no longer affect the markets as. they did fifteen 
and twenty years ago. One season of great scarcity 
then, with extremely higii prices, would often be fol- 
lowed by a year of superabundance, when the markets 
would be glutted with apples, which were difficult to 
dispose of at any price. The thousands of acres of 
apple orchards in the great West prevent an old- 
tasliioned famine in apples, and the improved methods 
of exporting the fruit, and the numerous factories 
which make cheap jellies and preserves, tend to dis- 
tribute the abundant crops so well that unprofitable 
prices do not rule in the markets in good seasons. 

The present harvesting season of the apples is now 
in progress, and the official reports indicate an "off- 
season." which ten years ago would mean an apple 
scarcity this winter that would make the fruit an ex- 
pensive article of diet. But prices will advance only 
a trifle over those of last season. The factories will 
consume fewer marketable apples, and depend more 
upon the apple waste, such as cores and peelings, for 
their supply. These jelly factories in good seasons 
buy apples on the trees, but in years like the present 
they can make their apple sirup-jelly from the waste 
of the canning factories. There are some 130 factories 
in the country engaged in canning this fruit and mak- 
ing cheap jellies and sirups. In the aggregate they 
have an annual capacity of over 200,000,000 jars of jelly 
alone. The jellies made from the apple waste are al- 
most as good and wholesome as those manufactured 
from the whole apples. The cores and peelings, and 
small, inferior apples are ground up and the juice ex- 
tracted from them. This juice or sirup becomes the 
foundation of the cheap jellies, and not chemical com- 
pounds as some suppose. 

The West has become such an important factor in 
the apple problem that it is estimated that these com- 
paratively new orchards could supply all the appar- 
ent needs of the markets if half the trees in the coun- 
try failed to produce anything. At first the sudden 
flood of this fruit from Kansas, Missouri, Nebraska, 
Michigan, and other Western States completely de- 
moralized the Eastern markets, reaching a climax in 
1896, when apples in New England were offered on the 
trees at 15 cents a barrel and hand-picked Baldwins 
delivered on the cars at 40 cents a barrel. The or- 
chards in the West were planted in 30, 50, and 100 
acres, and in order to prevent growers from going into 
bankruptcy a great flood of the apples was rushed to 
Europe. The exports of our apples have consequently 
grown to phenomenal proportions, and without this 
demand the crop would prove a financial failure every 
season. 

Liverpool is by far the greatest distributing point 
for American apples, and as high as 100,000 barrels 
of our apples have been sold there in one week, and 
at remunerative prices. London, Glasgow and Hull 
also receive immense cargoes of American apples, and 
absorb on an average from 20,000 to 30,000 barrels a 
week during the season. The apples are sold in 
Liverpool by the auction system. A large room is pro- 
vided for the buyers and the auctioneer. In the cen- 
ter of this room there is a portable platform or a 
freight elevator, where samples of the lots to be dis- 
posed of are exhibited. An auctioneer who has a line 
to dispose of has forty minutes at his disposal, and if 
his goods are not all sold in that time he must tempor- 
arily stand aside to make room for another salesman. 
Monday, Wednesday, and Friday are the auction days, 



and a single auctioneer may dispose of 10,000 to 15,000 
barrels in a day. The apples are catalogued, and 
those brands which have a reputation for honesty and 
good packing frequently sell without sampling. One 
barrel from every lot of twenty is opened on the port- 
able platform and the contents dumped into baskets, 
and another barrel is simply opened on the face end 
From an examination of these two samples the buyer 
judges the lot of twenty, and makes his purchase ac- 
cordingly. Only tight barrels are delivered to him ; 
"slack" barrels, where the apples rattle, are rejected. 
These latter sell separately, and usually from 50 to 75 
cents a barrel less. When a purchaser's bid is accepted 
he can take his twenty barrels, or as many more of the 
same brand as he desires, at the same price. The 
apples are delivered to the purchaser direct from the 
steamer's dock, which saves the cost of double cartage. 

Ocean rates for apples of course vary, but they 
usually run from 40 to 65 cents per barrel. The 
charges in Liverpool for dockage, insurance, advertis- 
ing, sampling, town dues, and for labor of handling, 
amount to about seven pence English money, and the 
auctioneer's commission for selling is 5 per cent. The 
cost of getting the apples to the steamer on this side 
varies likewise according to the distance they have to 
be shipped. Picking apples in the Ea«t costs from 12 
to 20 cents per barrel, according to tlie skill of the 
pickers and the amount of apples to handle. Special 
pickers have in recent years entered the field to con- 
tract for whole orchards, and they do the work so much 
better that the loss to the farmer is greatly reduced. 
Carelessly picked and packed apples usually yield 
little profit to the producers. New apple barrels cost 
about 17 cents, which must be added to the cost of har- 
vesting; and sorting, heading and getting to railroad 
shipping points, about 8 cents more. Thus a barrel 
of apples costs the farmer from 40 to 46 cents before 
the transportation charges to tile city are made. These 
latter cannot be estimated, on account of the dif- 
ferences in the distance from the markets. The cost of 
delivering a barrel of apples from a town in Kansas to 
New York is very much higher than the Hudson 
River growers have to pay when they send their fruit 
down by boat. 

Our yellow Newtown or Newtown Pippin is prob- 
ably the greatest favorite in England, and it often sells 
for two or three times as much as any other apple. 
This variety was introduced in London by Benjamin 
Franklin in 1758, and has been a prime favorite ever 
since. Next to this the red varieties are chiefly in de- 
mand. The Baldwin is a good apple for export, for 
its high color pleases the English, and it has good 
shipping qualities. More apples of the Ben Davis 
variety are grown to-day than any other, because in 
the West it does better than almost any other type of 
this fruit. It is a good keeper and shipper, and sells 
faily well abroad. In the East this variety does not 
do as well as in the West. The Rhode Island Greening, 
Northern Spy, andWinesap are other great favorites 
at home and abroad, and they are raised in large 
quantities in this country and Canada. G. E. W. 



THE TECE INVENTOB OF THE TELEGRAPH. 

BY HEILESAN WILSON. 

At the close of this century, when the seeming per- 
fection of the wireless telegraph excites the wonder 
and admiration of the world, it is interesting to look 
back and note the first steps toward telegraphy, and 
also to learn of the first true inventor of the electric 
telegraph. In rude forms, even among the most sav- 
age nations, there has always existed some system 
of communicating intelligence by signals, which dur- 
ing the daylight might be of almost any type, though 
at night luminous ones of necessity had to be used ; 
but neither of these signals was visible in fogs, and 
so for days there could be no communication at all. 
This interruption happened most notably at the time 
of the battle of Waterloo, in consequence of a fog com- 
ing on during the transmission of a message from the 
seat of war to the admiral commanding at Plymouth. 
The words which reached the admiral were: "Well- 
ington defeated ;" this much of the message reached 
the admiral in the morning, and was the cause of 
great anxiety until a clear afternoon revealed the 
cheering words, "the enemy." 

I'he electric telegraph, like everything else of per^ 
inanent value, has been a growth, and the first step 
toward it was made something over a hundred and 
fifty years ago, in both France and England, when an 
electric shock was made to successfully pass through 
an iron wire a distance of six thousand feet in less than 
a quarter of a second ; this was the French experi- 
ment. In England it was attempted on an even great- 
er scale, for not only was the electric current trans- 
mitted a distance of two miles, but it was proved be- 
yond the possibility of doubt that electricity passed 
instantaneously. The philosophers who made the 
discovery seem to have been satisfied with the result 
attained, for they attempted no application of the 
valuable fact, and it was reserved for a Scotchman 
living at Renfrew to suggest that messages might be 
sent by electricity along wires passing from one place 
to another. This— as it was then considered— remark- 
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able idea was sabmitted in the form of an article to 
The Scots Magazine, Glasgow, 1758. The article bore 
the initials " C-. M.," and this is the only name we shall 
ever have for the first inventor of the electric tele- 
graph. 

The plan of " C. M." was to have a set of wires, equal 
iu number to the letters of the alphabet, stretched 
horizontally and parallel between two given points, 
and each of them about an inch from the one next to it. 
At the end of every twenty yards the wires were to be 
fixed on glass to some firm body to prevent them from 
touching the earth and also from breaking by their 
own weight. The battery — or the electric gun barrel 
as it was then called — was to be placed at right angles 
with the ends of the wires and about an inch below 
them. It was now necessary to contrive some scheme 
for forwarding messages, and for this purpose the 
plan of "C. M." was to suspend a ball from every wire, 
and about the sixth of an inch below the balls were to 
be placed bits of paper, each in its order bearing a let- 
ter of the alphabet. These bits of paper, or some 
other light substance that would be easily attracted, 
were to rise to the electric balls, and were so contrived 
as to resume their proper place when dropped. 

All this being done, '"C. M." proposed to converse 
with his distant friend in this manner : Having set 
the electrical machine going, let it be supposed he 
wished to open the conversation with the word when; 
then with a piece of glass or some other non-conduct- 
ing substance, he would strike the wire, W, so as to 
bring it into contact with the battery, then strike the 
remaining letters of the word in the same way ; almost 
instantly the correspondent at the other end of the line 
would observe the several letters rise in order to the elec- 
trified balls at his end of the wires ; as each letter rose, 
it was to be written down on a piece of paper. But in 
the event this method should prove tiresome, " C. M." 
suggested that instead of the balls, a set of bells equal 
in number to the characters of the alphabet and de- 
creasing in size from the bell. A, to the bell, Z, might 
be suspended from the roof, and from the horizontal 
wires there was to be another set of wires reaching to 
the several bells. Then the man who began the con- 
versation was to bring the wire in contact with the 
battery, and the electrical spark, working on bells of 
different size, would inform the correspondent by the 
sound what bells, or wires, had been touched. Of 
course, to understand the language of these chimes, 
without writing down each letter, required some prac- 
tice. 

In all his plans it was evident that " C. M." had not 
heard of the experiments and discoveries in the trans- 
mission of electricity in England, for he seemed to fear 
that the force of the electric current would diminish, 
as, so far as he appears to have known, it had never 
passed further than thirty or forty yards, or at all 
events it might be drained off by the surrounding air. 
To prevent this last interference he invented a scheme 
of insulation, which was simply to cover each wire 
with jeweler's cement. 

Here then we have an electric telegraph nearly a 
hundred and fifty years old, and although exceedingly 
crude when compared with the many improvements 
of the present day, yet, since it could swiftly and ac- 
curately convey intelligence, it must be admitted that 
" C. M." was the true inventor of the electric tele- 
graph, and that every step made since that time, how- 
ever wise and valuable, can be viewed in no other light 
than an improvement on the idea of an unknown man. 
It is singular that the ingenious inventor should not 
have found some way of diminishing the number of 
wires ; but he does not seem to have had any idea that 
his invention would be adopted, and so he probably 
contented himself with a general view of the principle. 



VOLTA'S VISIT TO PARIS. 
M. Mascart, who was one of the delegates sent by 
France to the Volfa Centenary at Como, delivered an 
address on that occasion which is of interest as record- 
ing the visit made to Paris by Volta in the early part 
of the century. The proceedings of the Aeademie des 
Sciences for the year 1802 show that Volta repeated 
his experiments before the physical section of that 
body and was awarded a gold medal in consequence. 
It was after these experiments, which naturally excited 
great interest among the scientists of the time, that the 
Academy, upon the suggestion of Napoleon, founded 
an annual prize of 3,000 francs to be awarded for elec- 
trical researches. Besides this. Napoleon, at that time 
First Consul, had the sum of 6,000 francs awarded to 
the savant. Some time after, he wrote from Italy to 
the Minister of the Interior, saying, " I wish to make 
an award of 60,000 francs to any person who by his ex- 
periments or discoveries will make a step in the elec- 
trical science comparable to those made by Franklin 
and Volta." Subsequent history shows that the 
Academy prize of 3,000 francs was awarded to Sir 
Humphry Davy, Gay-Lussac and two others. The 
prize founded by Napoleon was not given under the 
first empire. Napoleon III. re-established it, and the 
republic continued the tradition. Under the name of 
the Volta prize it was awarded to Ruhmkorff, Graliaiu 
Bell and Gramme. 
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AN AUTOMATIC PUMP GOVEBNOB AND BECEIVEB. 

In the steam-heating system of a building an auto- 
matic device should be provided, which receives the 
water of condensation from the radiator coils and 
pipes, controls the pumps, obviates the objectionable 
"hammering" of the pipes, and returns the water of 
condensation to the boiler while still hot. A device of 
this nature is made by the Creamer Steam Specialties 
Company, Jansen Hasbrouck, proprietor, of 126 
Liberty Street, Manhattan, New York city. 

The apparatus, as our' sectional view indicates, com- 
prises a receptacle (into which all water from coils, 
etc., drains) containing an open metal bucket, B, 
and a weight, W, twenty times heavier than the 
bucket, both hung from the ends of a lever ful- 
crumed at its middle. A second lever is f ulcrumed 
at the weight end of the first lever and is con- 
nected with the vertical stem of the steam vaive. 
As the water of condensation flows into the recep- 
tacle and into the bucket through the return 
pipes, the weight descends, pulling down the cor- 
responding end of the lever, thereby opening the 
steam valve and automatically starting the pump. 
When the water within the receptacle has been 
pumped out, the distribution of weight is re- 
versed, the filled bucket now being twenty times 
heavier than the weight; hence, the weight is 
raised, the steam valve closed, and the pump 
stopped. As the water again accumulates in the 
receptacle the bucket is buoyed up, and the ope- 
ration begins anew. 

The apparatus is now in use in many large 
office buildings and institutions, in connection 
with pumps of all kinds. In old and new build- 
ings it will completely obviate all those objection- 
able noises in steam pipes which are occasioned 
l)y the oolleetion of the water of condensation. 
The returning of this water of condensation in its 
heated condition to the boiler is another of the advant- 
ages incident to the use of the device. 



easy one. In order to describe this invention in any- 
thing like detail we must first refer our readers to the 
accompanying drawing. 

The mercury falls from an upper bowl about 4 feet in 
diameter to one some 7 feet below, and about 7J^' feet 
in diameter. This entire device is coated with black 
paint to show off the silver. The price of mercury 
runs at about 2/6 per pound as often as not — and, as 
we know, a pound of mercury does not go very far in 
bulk ; thus one of the main considerations in view was 
to employ as small a quantity as possible, and any- 
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QUICKSILVEB FOUNTAIN AT EABL'S COUBT, 
LONDON. 

Mr. Charles Bright, F.R.S.E., the well-known Eng- 
lish electrical engineer, has recently devised a complete 
novelty in fountains for the Queensland government's 
show at the Earl's Court Exhibition, in which it now 
forms the main center of attraction. Its raison (Petre 
comes about owing to Queensland being anxious to 
attract attention to mercury as an important product 
of that country, and here Mr. Bright, judging from 
the crowd which daily gathers round the fountain, 
seems to have given them an apparatus more likely 
than any to produce this effect. When it is remem- 
bered that mercurj- has a weight nearly fourteen times 
that of water, it will be seen that the problem was no 



AN AUTOMATIC PUMP GOVEBNOB AND BECEIVEB. 

thing like an imposing Niagara Falls of the liquid 
metal was soon ruled out of court. Thus, the upper 
basin is filled up with cement by way of converting it 
into a flat table with some sixty-four grooved chan- 
nels at 2-inch intervals round the lip to conduct the 
quicksilver in modest quantities over the edge. 

Similarly things are so regulated that there is just 
enough mercury in the lower bowl to float a number 
of household flatirons and chunks of rock ; and it is 
here that the man in the street is impressed with the 
fact that it is mercury and not water that is sent 
through the foun- 
tain. 

The lower basin 
is drained off by a 
drain pipe 80 feet 
in length and \% 
inches in diameter, 
which conveys the 



quicksilver to a tank conveniently placed, and, of 
course, at a slightly lower level. This tank acts as the 
means of supply to aa elevator for furnishing the re- 
quired head of the liquid mercury. The elevator is 
constituted by a number of small, stoutly built steel 
cups (33^ by 234), attached at intervals to an endless 
bicycle chain which is kept running through the store 
tank. As each freely suspended cup approaches the 
lower tank a tilting system enables it to pick up its 
cup full of mercury. The loaded cups are from here 
led up to a reservoir tank at a height of 14 feet above 
the other, where each in turn empties Its con- 
tents. From this reservoir the quicksilver is car- 
ried through a pipe some 100 feet in length and 
1 inch in diameter back to the upper bowl of the 
fountain. On its way, however, the mercury is 
run through a fine wire gauze filter which frees 
the running mercury from the impurities which 
superficially collect from the atmosphere. 

The 23^ tons of mercury-employed for this strik- 
ing apparatus represents alone some |2,970 in 
value. 

Each of the tanks has about 2 cubic feet of mer- 
cury in it. The number of elevator buckets is 
twenty-eight, placed at 20-inch intervdls along the 
chain ; and as each holds «<J<fliB 10 cubic inches 
(5 pounds), the supply of mefWIfy is worked at a 
rate of over 7 tons per hour. Both the deliveiy 
and return pipes are lined with glass (mainly- to 
reduce friction to a minimum), and the head of 
mercury in the reservoir tank is equivalent to 6 
feet above the height of the top basin. The ele- 
vator is most satisfactorily worked by a 2 horse 
power electric motor of the new Langdon-Davies 
(alternating current) pattern. 

Both the fountain itself and the machinery to 

work it are lighted by electricity, and the effect at 

night of the spray of mercury falling, with the 

light glistening between, is truly entrancing. The 

only gold medal of this show has been awarded to Mr. 

Bright for this highly ingenious and novel invention. 



Paper may be rendered fireproof for making flash- 
light reflectors or for other purposes by moistening 
with the following solution : Ammonium sulphate, 8 
parts; boric acid, 3 parts; borax, 2 parts; water, 100 
parts; sodium tungstate can also be used, and a solu- 
tion of common alum is often efficacious, but it tends 
to loosen and disintegrate the paper. 
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ELEVATOB AND TANKS FOB OPEBAIING QUICK8ILVEB FOUNTAIN. 
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Our Grooving Trade In Cblna. 

American products seem to be gaining favor more 
rapidly in China than those of any other nation. The 
report of the Inspector-General of Customs of China 
for the year 1898, just received by the Treasury Bureau 
of Statistics, shows an increase of nearly 40 per cent 
in imports into China from the United States, while 
the increase in total imports is less than 5 per cent. 
Our imports into China in 1898 were 17,163,312 Haikwan 
taels, an increase of 4,723,010 taels over 1897, while 
those from Great Britain, our most active rival in 
Oriental trade, fell from 40,015,587 taels in 1897 to 34,- 
9(32,474 taels in 1898, and from the Continent of Europe 
the 1898 imports also showed a reduction of nearly 
1,000,000 taels. The imports through Hongkong are 
largely of European origin and amounted in 1898 to 
97,314,017 taels, against 90,125,887 taels in 1897. Even 
If all the imports into China from Hongkong and 
Macao are of European origin, combining them with 
those from Great Britain and tlie Continent of Europe, 
they show a gain in European products imported into 
China in 1898 of less than 1 per cent, while those from 
the United States, as already indicated, show a gain 




^tunixtit ^ntxitM. 

ing increased ability to purchase luxuries, may be 
taken as a sign of prosperity." 

Customs Commissioner Huges, of Kiukiang, speaking 
of the progress of the kerosene oil trade, says : " The 
American oil still maintains itssupremacy, and judging 
by our figures of the last two years, seems to be leaving 
its Russian rival farther and farther in the back- 
ground." Customs Commissioner Moorehouse, 
of Amoy, writes : " Imports of American flour 
increased considerably, 98,898 piculs (133)^ 
pounds) being consumed, as compared with 
62,089 in 1897. American flour can be laid 
down at a less cost than flour ground locally 
from native wheat." Customs Commissioner 
Walter Lay, of Newchwang, writes: "Both 
American drills and American sheetings have 
come into great favor here, the demand for 
them having become quite phenomenal." Cus- 
toms Commissioner Hippisley, of Tientsin, 
says : " The imports show a net value of 
32.600,000 taels, or 2,400,000 taels over that of 
1897. Cotton piece goods advanced from 14,- 
750,000 to 10,000,000 taels, all of which is prac- 
tically due to increased receipts of American 
makes, which now represent about one-half 
of this branch of tlie trade." 

All of which clearly indicates to American 
manufacturers and exporters the truth of 
the maxim that "nothing succeeds like suc- 
cess." The success of the American navy 
in Pacific waters last year is doubtless 
largely responsible for bringing our national 
being more emphatically before the half- 
wakened buyers of the Orient. Now, while 
we are on an upward wave, is the time for 
those having goods suited to that trade to 
bring them into active competition with 
those of Europe. And it should ever be 
remembered that China does not yet know 
what she wants, simply because she does 
not know what exists. There are countless 
articles of our production that will there 
find an enormous market if their utilities 
are once explained to them, of wliich the 
Chinaman is to day in absolute ignorance of even 
the need for. 
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It consists of two parallel wooden rollers about 3 
feet apart and 4 inches in diameter. A shaf^ at right 
angles turns the two rollers in opposite directions by 
means of toothed bevel wheels, the shaft itself being 
driven by a worm-wheel and worm. One turn of the 
handle causes only jV of the turn of the shaft and roll- 




Pig. 4— A BICYCLE BUILT FOR A HEAVYWEIGHT. 

of nearly 40 per cent. The value of the Haikwan tael, 
aecordingto the latest estimate of the Director of the 
United States Mint, is 71 8 cents. 

Our principal exports to Chma are cotton goods, 
kerosene oil. fiour, provisions, railway material and en- 
gines, manufactures of iron and steel, manufactures of 
wood, and manufactured tobacco. The Chinese customs 
service, as is well known, has been for many years ad- 
'ministered by Englishmen se- 
lected for that service by the 
Chinese government because of 
their familiarity with customs 
laws, and commercial methods 
throughout the world. Their 
reports relating to the commerce 
of the year 1898, comparing it 
with that of previous years, eon- 
tain many interesting statements 
showing the gains which Ameri- 
can products are making in the 
import trade of the empire. 

The Statistical Secretary, Mr. 
F. E. Taylor, in his general re- 
port on the Commerce of China 
for 1898, says : " The value of 
the trade in cotton piece goods 
has remained practically station- 
ary for three years, but there are 
certain movements in the trade 
which deserve attention. Dutch 
goods are rapidly losing ground ; 
Dutch sheetings have disap- 
peared ; they cannot keep pace 
in price or quality with those of 
the United States. Manchester 
can no longer compete with the 
United States in the exporta- 
tion of drills, jeans, and sheet- 
ings, owing to the lower prices 
at which the latter country can 
land this class of goods in China. 
White and refined sugar and 
American flour are being bought 
more freely, which, as indicat- 



An Ancient Barrel Organ Unearthed. 

Barrel organs were formerly quite frequent in 
English churches, and one has recently been un- 
earthed in a church near Rochester, England. It 
has six stops and six barrels and is capable of 
grinding out sixty tunes in all. Among them are 
such archaic specimens as "Job," "Old 11th." 
The organ was operated by the sexton. 

^ ) » I » ^ . 

A Novel Apparatus for Teacliing tieology. 
Strange to say, there are few pieces of apparatus 
which can be obtained in the world to-day which 
will assist in teaching geology. One of the most inter- 
esting we have seen was designed by Professor G. A. 
Lebour, of Durham College of Science, Newcastle-on- 
Tyne, and which was published in Nature. The 
machine is for making folds of rock, and as may be 
readily understood, a large number of fold forms of 
rocks can be reproduced, and their consequences, such 
as thru.sts, faults, etc., can be demonstrated. 




Pig. 2.— THE LAB&EST TBICYCLE IN THE WOBID. 



Fig. 3.— A BICYCLE BUILT FOB TWO. 

ers, so that a very slow motion can be imparted to the 
latter. A sheet of India rubber is firmly attached by 
a, slot and screwed to each roller. This completes the 
arrangement, the rollers being wound through about 
one entire revolution and the India rubber being thus 
stretched, and layers of cloth, clay, paste, or other ma- 
terial are laid upon it. The handle i.s then turned in 
the reverse direction and the India rubber is gradually 
released. Folds are in this way shown slowly grow- 
ing, the broad elastic band simulating the contraction 
of a portion of the earth's cour.se and producing various 
geological forms. Various weights may be applied 
and diflerent effects can be obtained, thus giving an 
idea of the results which have actually been produced 
in nature under great pressure, that is to say, at great 

depths. 

i< I « I »i 

GBOTESQUE FOBMS OF CYCLES. 
We illustrate herewith, from Lectures pour Tous, 
some curious things in the way of cycle advertising 
that were to be seen at a " Great Cyclist Meeting "(as 
the programme of the affair styled it) that took place 
recently at Holburn Viaduct, England. 

Fig. 1 represents a gigantic 
bicycle that was displayed by 
Messrs. H. A. Lozier& Company, 
the manufacturers of the Cleve- 
land bicycle. It was, of course, 
constructed simply for show and 
as an advertisement of the firm's 
machines. Each wheel is 193^ 
feet in diameter and was provided 
with pneumatic tires 8 inches in 
thickness. The saddle is large 
enough to accommodate eight 
men. The size of the machine 
can be judged of by comparison 
with the bicycle of ordinary 
dimensions that is seen leaning 
against; the front wheel. 

Fig. 2 shows a huge tricycle 
constructed for the Wowenhoe 
& Rtlbler Company, of Boston, 
in order to serve as an adver- 
tisement for the new rubber tires 
of the Vim system. It was cap- 
able of carrying eight cyclists. 
The two driving-wheels are IS 
feet in diameter, the steering- 
wheel 7% feet. The wooden 
rims were provided with rubber 
tires 14 and 16 inches in thick- 
ness. Each driving-wheel hub 
is 16 inches in length. The steel 
spokes are one-fifth of an inch 
in diameter. The whole machine 
weighed 2,236 pounds. 

Fig. 3 represents a bicycle 
called " The Sociable," devised 
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by a German, Herr Karl Jatho, and ridden by him- 
self and sister. Its driving-wheel is 83 feet in dia- 
meter and covers a distance of 196 feet in one revolu- 
tion. The steering wheel is 16 inches in diameter. The 
weight of the machine is 113 pounds. 

Fig. 4 shows a bicycle especially constructed to with- 
stand the weight of the heaviest bicyclist in the 
world — a man named trrimes, who is said to tip the 
scales at 567 pounds, and who is 6 feet in height, with 
a girth of 63 inches around the chest and 33 around 
the calves. His muscles are said to be as hard and 
firm as those of a well-trained athlete. He rides a spe- 
cially built wheel. 



TIscIiendorf and tlie SInaltIc manuscript.* 

Tischendorf (privat-docent at the University of 
Leipzig in 1840) went down in 1844 to Mount Sinai 
searching for Biblo manuscripts, finding, in something 
like a waste-basket, forty-three cast-off leaves from an 
Old Testament manuscript apparently of the fifth 
century and now, as " The Codex Prederico-Augusta- 
nus " (after the then King of Saxony), the property of 
the University of Leipzig. 

The study of the find whetted his appetite; and, in 
1853, he returned to Sinai, looked as carefully as per- 
mitted through the whole monastery, but found no 
trace of further manuscript (the monks having mean- 
time waked up to the possible value of his first batch). 
He did not dare magnify values ; hence would not ask 
for them. He therefore departed, having seen used in 
the binding of a book only two or three little bits of 
a continuation of his original find. 

The publication of his first forty three leaves cre- 
ated a tremendous stir in Europe and aioused the 
jealousy of other paleographers to 
its extreme pitch: so that his failure 
in lurtlier discoveries in the trip 
of 1858 lie attributed to some Eng- 
lishman's or Frenchman's having 
forestalled him. Years passing and 
the scientific societies' journals 
maintaining silence, he determined 
on a return ; this time bearing a 
large sum of money and full cre- 
dentials from the Emperor of 
Russia, the temporal head of the 
Greek Church, to which belonged 
the monastery at Sinai and its 
mother monastery at Cairo, Egypt. 
Reaching Sinai early in 1859, he 
studied the monastery's architect- 
ure and searched it thoroughly for 
leaves of the expected manuscript, 
finding nothing. Despondent, he 
ordered his camels ; but on the eve 
of departure, invited to the monas- 
tery steward's cell, the steward took 
from his shelf a book, rolled to- 
gether and tied in a red silk hand- 
kerchief, and handed it to Tischen- 
dorf as " something he had found 
lying about." Tischendorf discovered it to be the 
manuscript he had been fifteen years hunting, ex- 
amined it rapidly, saw before him the whole of the 
books of the New Testament, the letter of Barnabas 
and that of the Shepherd of Hermas. Prior to that time 
the letter of Barnabas had not been found complete in 
Greek. 

How the monks voted down the proposition of Tis- 
chendorf to surrender to him the Sinaiiic manuscript ; 
his journey to Cairo and the repetition of his demand 
to the mother monastery there ; the transmission, on 
the latter's order, from Sinai to Cairo of the manu- 
script ; Tischendorf's copying it, with the aid of two 
Greek scholars, under surveillance of the Cairo au- 
thorities ; his final request for the original as a gift to 
the Emperor of Russia — is matter of history. The 
death of the archbishop delayed proceedings ; the 
action sought demanded completeness in the monkish 
fraternity as an organization ; and ten months from 
the finding of the manuscript they had elected a new 
archbishop and were ready to give the precious docu- 
ment, which was done, with due solemnity, in the pre- 
sence of the consul-general of Prussia and the monks. 
As a return gift the Emperor of Russia awarded, by 
mutual agreement, five thousand and two thousand 
rubles, respectively, to the monasteries at Cairo and 
Sinai, besides conferring decorations on the chief monks. 

For three years Tischendoi"f almost ate, drank and 
slept this Codex Sinaiticus — a treasure such as the 
Church had not known before, the first great uncial 
writing containing the whole of the New Testament. 
He went over line after line, column after column, 
page after page, making a fae-simile print, wherein 
he used five different sizes of letters made to corre- 
spond to sizes found in the manuscript, over which he 
worked from 1859 to 1863, when the four volumes were 
published in Leipzig under the auspices of the Em 
peror of Russia. He printed a title page for their ap- 
pearance at the celebration of the millennial year of 

* Abstract of a lecture at Haverford College, Haverford, Pa., by Prof. 
Caspar Rene Gregory, of the Theological Faculty of the UniverBity of 
Leipzig. 



the Russian empire ; but jealousy circumvented this 
use of the volumes. Three of the volumes contained 
the text proper ; while the fourth included many plates 
— beautiful fac-similes of the different kinds of writ- 
ing found in the Codex Sinaiticus. In the first part 
of the fourth volume he went over it line by line 
and letter by letter ; and wherever there was any 
peculiar reading, any double writing — when a man 
had scratched out a letter with his knife and written 
another letter on top of it — he would say, "On this page 
and this line you will see that letter ; and tha.t letter 
was originally this letter, and that was scratched out 
and this was put in." 

In 1863 Tischendorf made a smaller edition of the 
New Testament part. He also made an edition in 
1865, The original Codex Sinaiticus to-day rests in 
the Russian Imperial Library. 

When he had published the Codex Sinaiticus, he 
applied to the Pope for permission similarly to edit 
the Codex Vaticanus — a manuscript probably from 
the fourth century — that for centuries had lain in 
the Vatican Library, and access to which had been 
denied to all. He published about 1867 a partial 
edition of the Vatican manuscript. 

The Sinaitic manuscript is made up of leaves 18 
inches broad and about 18 high, each page having 
four narrow columns about 3 inches broad. Tlie 
Vatican manuscript has three columns on a page. 
Books were formerly inscribed upon rolls, which in all 
probability were used until long after the time of 
Christ. Books with leaves were probably invented 
about the beginning of the fourth century. The Chris- 
tians, in connection with their Jewish learning with 
reference to the Old Testament, were probably the 
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refer respecting the New Testament. Both contain 
errors. Should we take such a manuscript and print 
right straight off without textual criticism? The 
manuscripts of the classical authors can be counted on 
the fingers as a rule ; but in the case of the New Testa- 
ment we to day have some three thousand Greek 
manuscripts as its basis ; and there probably exist in 
the world today some two or three thousand more of 
manuscripts that we have not yet collated. A Chris- 
tian wants to have his New Testament justas scientific 
as he can. We have Browning, Dante and Shake- 
speare societies. People want to know whether their 
favorite author wrote this word, or that word, in this 
way or that way, and whether Shakespeare has been 
misrepresented in certain passages. So, as to a Scrip- 
ture writer, we ask whether he said this Greek word 
or that Greek word ; we ask whether this fits into the 
matter of the text or not ; and we are working very 
hard to get the proper text of these books. A Chris- 
tian must be at pains to have the very best possible 
text of the New Testament; he must not be satisfied 
with an "i" that is not dotted, with a "t" that is not 
crossed ; he must not be satisfied to have any word in 
that Testament other than as good and as accurate as 
it can be made. 

With the advances of palieography and philology, it 
is possible for us to make a New Testament text better 
than any text which existed after the New Testament 
text had passed fifty years from the original — after it 
was no longer possible to take the words from the 
original — to read them from the original page. 




Fig. 1.— A GIGANTIC BICYCLE. 

first men who wanted to make quick references, to 
a very great extent, to a large number of books ; and 
this doubtless impelled one of their number to devise 
the present form instead of the cumbrous rolls, 40 to 50 
feet long (and not all the books of the Bible could be 
put upon one roll), which they had been obliged to 
roll up and unroll whenever they wanted to compare 
different passages (e.g. Matthew i. and Matthew xvi.) 

The Codex Sinaiticus and the Codex Vaticanus are 
probably the oldest books with leaves of which we 
know. The text is nothing like the Greek Testament 
as it is read to-day, which has been polished up in 
many ways. The scribes did not always write off the 
manuscripts just as they had them before them. One 
might say, " I know better about that. ,1 have heard 
something more about what Jesus said at that time ;" 
or, at the beginning of the second century, one would 
say, " My father told me something else about that." 
Thus the text was changed in one way or another, 
and thus these old manuscripts show what we call an 
old text. 

The old manuscripts were written altogether in 
capital ( " uncial " ) letters straight ahead, without any 
division between the words, the reader taking time 
to make the division as he read. There are no Greek 
manuscripts, but the very youngest, that are good 
about dividing the words exactly from one another. 
We have one or two manuscripts in Greek written in 
connection with the Latin manuscripts ; and they 
were careful to put a point in between each two words. 
Those were for men who knew just as little as possible, 
or nothing at all, about Greek ; and it would happen 
occasionally to a scribe copying a manuscript that he 
put a point right in the middle of a word, thinking 
the word had stopped. This Codex Sinaiticus became, 
then, after Tischendorf had edited it and had care- 
fully tabulated all these errors, one of the mainstays 
of New Testament criticism ; and from that day to 
this there has been no Greek manuscript found that 
has, in any way, taken its place. 

The Codex Vaticanus and the Codes Sinaiticus are 
tke two maBHSoripts to which we are obliged most to 



The History of Appendicitis. 

The entire literature of appendicitis down to the 
year 1899 numbers no less than 3.500 
articles, books, etc., and in a recent 
number of The Medical Record Dr. 
George M. Edebohls, A.M., M.D., 
has a most interesting review on 
the " History and Literature of Ap- 
pendicitis." He says its early his- 
tory cannot be traced owing to the 
fact that it was confused with other 
diseases. Probably the first re- 
ference to it dates from 1643. As 
late as 1838 the knowledge of the 
existence of appendicitis was by no 
means general. In 1846 cases began 
to be reported. The inauguration 
of modern surgical treatment of 
appendicular abscesses did not come 
until 1867, and the first recorded 
operation on the appendix was 
planned and executed on August 34, 
1883. The early operations com- 
monly ended in failure. The first 
successful removal of the appendix 
was performed on May 8, 1886. 
Since that time the number of suc- 
cessful operations has greatly in- 
creased until, while now it is re- 
garded as a serious, it is by no means a fatal oper- 
ation. There is much popular misconception as to 
the origin of appendicitis, and Dr. Edebohls gives 
interesting accounts of some things which have been 
found in the vermiform appendix, from which it will 
be seen that the grape seed is by no means the 
commonest form of injury. Coproliths have been 
found by everybody who has bad nmch to do with 
post mortem investigations or with operations on the 
appendix. Next to them pins have been the foreign 
bodies most frequently met with. Other things found 
are grape seeds, melon seeds, a chocolate nut, a 'grain 
of oat, cherry stones, raspberry seeds, prune seeds, 
orange seeds, date seeds, tomato seeds, fruit stones, 
huckleberry seeds, blackberry seeds, hazelnut shell, 
a piece of chestnut, peanuts, hair, bristle, a glazier's 
point of zinc, a globule of solder, a gelatine capsule, 
a piece of bone, a piece of screw nail, a rifle cartridge 
and the fin of a fish. This paper also shows that four 
per cent of all women have appendicitis, and they are 
a very little more liable to the disease than men. 



To Our Subscribers. 

With the present issue, the Scientific American 
closes the fifty-fourth year of its existence. It is only 
fair that we should call the attention of our readers to 
the fact that the sending of the paper is discontinued 
at the end of the subscription year. We therefore beg 
those whose subscriptions expire with this issue to 
remit promptly in order that the paper may be received 
without interruption. 

Readers of the Scientific American who are still 
unfamiliar with our other publications can receive 
sample copies upon request. When the Scientific 
American and Supplement are taken together, a 
special discount is made which places the two papers 
withia the reach of all. 

, ♦«»■♦ 

It is said that in Japan extensive preparsftions are 
being made for lighting railway cars by acetylene gas. 
According to The Railwaj' Review, the carbide is to 
be manufactiired by a uative coacern. 
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iSlorresponclence. 

Hop Picker Wanted In England. 

To the Editor of the Scientific American : 

As you from time to rime publish lists of various in- 
ventions wanted, I thought you might like to know 
that in this county, Kent, a great many people are em- 
ployed in the hop picking s^eason to pick hops ; and in 
a year such as the present, when hops are vei y abund- 
ant, there is a great difficulty in getting enough hands 
to do the work, and as a consequence, the crop often 
drops off before it can be picked, and is wasted. It 
seems to ine that there is an opening here for a ma- 
chine to do t he liop-pickitig, and it may be that Ame- 
rican ingenuity might be able to supply this. 

Walter Winans. 
Surrenden Park, Piuekley, Ashford, Kent. 



Public Interest in the Navy. 

To the Editor of the Scientific .American : 

Please accept my thanks for the trouble you have 
taken to give me the information I desired regarding 
the use of Krupp or Harveyized armor on the battle- 
ships of the '"Maine'" and ""New Jersey" classes. 

I have followed with keen interest and appreciation 
the eflforts you have made toward the improvement 
of our navy, both by stimulating popular interest in 
the matter and by well timed criticism of departmental 
plans, e. g., in the cruisers of the '"Denver " class, 
and the new monitors, and feel that you are accom- 
I)lishing much toward securing the general adoption 
in these matters of the standard of excellence which 
should obtain, viz., that the very best may suffice for 
us, but that nothing less will. 

Hoping that you will consider that the data which 
you have kindly procuied for me contributed to the 
furtherance of your own wishes in these respects, 
believe me, Faithfully yours, 

Edmund M. Parker. 

Boston, December 7, 1899. 

Automobiles at the Paris Kxposltlon. 

It has been virtually decided that the administration 
of the Paris Exposition of 1900 will intrust to the Au- 
tomobile Club of France the arrangements to be made 
for the automobile part of the Exposition. Tins will 
occupy the annex which Is to be formed in the Via. - 
cennes Park. The sum of 100,000 francs has been al- 
lotted to the section of automobiles, and it is expected 
that a brilliant display will be the result, with a series 
of races and other competitive tests between the differ- 
ent types of automobiles. The sum mentioned will be 
expended under the direction of the club, and will be 
devoted to the establishment of race tracks and stands 
and for the distribution of prizes. To these prizes will 
probably be added the distribution of medals and di- 
plomas by the administration of the Exposition. The 
principal events will be four competitive tests for auto- 
mobiles of all types. These will be classed as follows : 
1. Private automobiles of all descriptions, such as 
coupes, phaetons, etc. 2. Cabs and similar vehicles, 
whose limit of weight is 500 kilogrammes. 3. Heavy 
automobiles, such as transportation and delivery wag- 
ons, weighing up to 1,200 kilogrammes. 4. Light vehi- 
cles of all kinds. For the use of the electric automo- 
biles, a special generating station will be erected near 
tlie Park, where all facilities for charging the accumu- 
lators will be provided. Besides the tests above men- 
tioned, a series of long distance races will be organized, 
starting at the Park and making a series of circular 
routes near the city. A unique feature of these races 
will be the establishment of an electric indicator, con- 
sisting of a large board upon which the route is traced, 
over which will be moved electrically a series of mi- 
nute automobiles, reproducing exactly the position of 
the vehicles. Besides this, news will be brought by 
optical and by wireless telegraphy. 



The total production of tin in 1898 has been esti- 
mated at 77,300 tons; in 1890 it was but 55,100 tons. 
The greater part of the tin comes from the Malay 
Peninsula, which furnishes 606 per cent, nor counting 
the Dutch East Indies, which give 19 per cent. Fol- 
lowing this come Australia, with 7 9 per cent ; Corn- 
wall, 61 ; and Bolivia, 79 per cent. It may be re- 
marked that forty years ago Cornwall furnished 50 per 
cent of the total. Tlie most productive region is that 
part of the Malay Peninsula extending from Burma 
and Siam to Sumatra. A considerable proportion of 
the tin which i.s taken froui this region is carried into 
China, and thus escapes the control of statistics. In 
the Australian region the chief center of production is 
Tasmania. The principal consumers for 1898 have 
been the United States. 25.000 tons ; (rreat Britain, 
13,000 ; Germany, 14,500 ; and Prance. 8,500 tons. The 
exportation of tin plate from Great Britain has been 
251,769 tons, and that country consumes 150,000 tons. 
The production of America for the year is estimated at 
327,000 tons The total production of tin plate is esti- 
mated at 750,000 tons, and the tin required for Its 
manufacture reaches 20,000 to 35,000 tons. 



Scientific ^mencan. 

Science Notes. 

A famous Italian faster has been unmasked at Rio 
de Janefro. A physician found that he used fibrous 
meat compressed into the smallest size, and this, in 
connection with a small quantity of mineral water, 
was enough to prevent starvation. 

The new Victoria and Albert Museum, as the old 
South Kensington Museum is now called, is having a 
new building constructed. The frontage on Cromwell 
Road is 700 feet. The area of the new buildings will 
be equal to the whole of that covered by the existing 
museums, including temporary sheds on the west side 
of the Exhibition Road. 

It Is an extraordinary fact that up to the present 
time dead animals were left to decompose on the Paris 
streets, as there were no facilities for removing them. 
The Prefect of Police has at last taken steps to have 
such nuisances removed on application. The cost is 
not to exceed $1. This is to be paid by the applicant. 
This seems a rather extraordinary sariitary regulation. 

Excavations carried on at Beneventum, under the 
direction of Prof. Baccelli, have revealed in perfect 
preservation a theater as large as that of Pompey or 
Mai-cellus at Rome. This is, says The British Archi- 
tect, quite the most important discovery of the official 
searches in recent years, though in Rome and at Pom- 
peii something noteworthy is unearthed almost every 
day. The theater is built of great blocks of traver- 
tine. 

The necessity of mechanical ventilation in the case 
.of crowded rooms and the importance of natural ven- 
tilation was shown at a recent Sanitary Congress. 
The gain by introducing good ventilation in offices 
where clerks are crowded together would doubtless be 
even more marked than in the case of the theater. It 
is usually considered that 1.000 cubic feet of air an 
hour is what is required by a single person, but at the 
Opera House at Vienna the figure was 1600 cubic feet. 

An unerring index of prosperity in the West is found 
jn the returns of the smaller colleges, whose clientele is 
drawn for the most part from the farming communi- 
ties. The tuition fees and cost of living at these in- 
stitutions are small, which, when coupled with the in- 
creased prosperity of the West, accounts in part for the 
long lists of students. Ohio has 39 of these institu- 
tions ; Illinois, 31 ; Iowa, 23 ; Indiana, 14 ; and Michigan, 
11. TiTtT-^' U de valuable work, and do not compete to 
any great extent with tiie great universities. 

The shape of Porto ftico on our maps is aggressively 
square, unnaturally mathematical, and is an exception 
among islands, which are apt to be of most irregular 
shape; and our new possession is now being charted 
anew, and the appearance of it on the new maps will 
be something of a surprise. The appearance of the 
east coast line will be profoundly modified. Before a 
twelvemonth will have elapsed, the shape of the queer 
parallelogram will be changed. The straight up and 
down east boundary will prove to slope off gradually 
to tlie northeast. It is considered that this error in 
the shape of the island was due partly to lack of 
scientific knowledge on the part of the Spaniards and 
partly to a desire to keep commercial rivals at a dis- 
tance. 

The coming performance of the " Passion Play," 
which should be begun on May, 23, 1900, is now begin- 
ning to attract public attention. Those who had the 
great pleasure of' attending the play in 1880 or 1890 
were surprised by the artless simplicity of the native 
inhabitants of this little Bavarian village. If they 
should visit the town to-day, however, they would find 
that all is changed. The old stage is all that remains 
of the theater. A gigantic steel framework is now be- 
ing erected to shelter the audience. It reminds one of 
the camp meeting tabernacles and convention halls in 
America. Instead of billeting strangers upon the in- 
habitants, as was formerly the custom, extensive pre- 
parations are being made to entertain them, and the 
talk of the town is how many foreigners will be induced 
to visit Ober-Ammergau during the period of the play. 
The names of the actors have not been announced as 
yet. 

The London Lancet has sounded a note of warning 
against the dangers of high altitudes for elderly people. 
If at a height of more than 4,000 feet to 5,000 feet above 
the sea level a certain amount of strain is put on a 
normal heart, and by a rise of pressure indirectly also 
on the large peripheral arteries, must not this action 
be multiplied in the cases of heart troubles or In the 
cases of arteries with thickened orhardenea walls ? It 
is specially the rapidity of the change from one alti- 
tude to another which must be considered as a call 
made upon the contractibility of the small arteries on 
the one hand, and on the amount of muscular force of 
the heart on the other hand, and if the structures in 
question did not respond to this call, rupture of an 
artery or dilation of the heart may ensue. In the 
case of people totally unaccustomed to high altitudes, 
it is desirable to take them by degrees, in two or three 
stages, with a stay of one or two days at the intermedi- 
ate places. 



l!:ngin.9erlng Notes, 

There are 2,090 miles of railway open for traffic in 
New Zealand. 

There are 10,000 miles of railway now in operation 
or under construction in Africa. According to The 
Engineer, already 1,400 miles of line northwest from 
Cape Colony and 1,100 miles southwest from Cairo an- 
complete, the intermediate distance being about S.OO'i 
miles. 

One of the old Stockton & Darlington engine driver- 
has just retired from active sei-vice. He has been an 
engine driver since 1853, and in the forty-six years has 
traveled nearly 2,000,000 miles on the footplate of his 
engine. 

Metal never rusts in the waters of Lake Titicaca. 
A chain or an anchor can be left in it two weeks, and 
will be as clean and bright as when it came from the 
foundry, which is probably owing to the action of some 
of the chemical salts in the water. 

An amusing story comes from the Cape and is told 
by The Engineer. The station ma.ster at a junction 
on the way to De Aar was notified of a " goods train" 
arriving. It cauie and disgoi'ged, not goods, but armed 
marines. Later on steamed up an armored train with 
bluejackets and having guns covered with a tarpaulin 
and ironically labeled '"Fruit." 

The French military authorities are planning the 
creation of six railway regiments. The war in the 
Transvaal has shown what an important part railway 
operations will play in all future confilcts. According 
to The Railway Review, the regiments will be recruited 
among railway employes, and they will be drilled in 
running trains, repairing and destroying tracks, tele- 
graphing, etc. 

An acetylene gas plant has been erected at Assam, 
which shows that the ease with which this gas can be 
generated from calciuui carbide should gain for it wide 
favor In parts of the world where it would be impos- 
sible to have a gas or electric light plant. The lack 
of a good illuminant is often felt severely by colonists 
and others in far-away parts of the world, and acety- 
lene is a welcome relief from kerosene oil and candles. 

In most dining cars the kitchen is situated at one 
end of the car, opening into a passageway inside of the 
car, and the fumes of cooking and occasionally smoke 
are wafted into the car while passengers are at the 
table, but all of the dining cars of the New York 
Central are being constructed so that there will be no 
opening from the kitchen to the interior of the car. 
The only approach to and exit from the kitchen is by 
Way of the platform vestibule, about half of which is 
made part of the kitchen. 

A simple method of getting rid of superSuous ob- 
solete railway rolling stock has been adopted at a 
foundry in Michigan where a large number of cars 
were received from a railway company. The only 
part of the cars worth saving was the ineral, and the 
problem was to separate it from the timber at small 
cost. Two inclines were built, and two trains of cars 
were released at the top of the incline and allowed to 
collide at the bottom. The wreck was then burned 
and the Iron collected. 

At the new Boston Terminal Station a test was re- 
cently made with the air pumps of locomotives to op- 
erate the electro-i>iieumatlc interlocking system of 
switches and signals. As The Railway Review says, 
any stoppage of the signaling system in the new 
station would cripple the enormous traffic, and would 
probably affect 100.000 suburban passengers, so that 
the utility of the test is evident. Pumps were used on 
three locomotives for the test. The pressure was car- 
ried to 90 pounds per square inch, and 122 cylinders, 
148 semaphores and 283 switches were thrown. As the 
air compressor plant is in duplicate, it is not probable 
that there will ever be occasion to resort to the use of 
locomotives. 

Dr. Ludwig Mach has successfully alloj'ed aluminium 
with magnesium and thereby obtained a compound 
which can be worked like brass, and which is lighter 
still than aluminium, says The Iron Age. The densities 
of the two metals aie : Magnesium, 1"75; aluminium, 
275; they both melt at 800° C, and their dilations 
amount to 0023 and 027 mm. per meter and per de- 
gree Centigrade. The metallurgical properties de- 
pend upon the composition of the alloy. A 10 per 
cent magnesium alloy resembles zinc, a 15 per cent 
alloy is like brass and a 25 per cent like a compound 
bronze. The alloys can be soldered. If is stated, though 
that point does not appear to be fully settled, keep well 
in dry and damp air and give good castings. The 
alloy is almost as white as silver and so hard that it is. 
possible to cut aluminium with a sharp-edged piece of 
niagnallum. It can be turned, bored, etc., quite as 
well as brass, and clean and neat threads of J^ mm. 
pitch can be cut with ease. It does not file so readily 
as brass, but is superior in this respect to copper, zinc 
and aluminium. Magnalium is suitable for lens mount- 
ings, and would make good divided circles and arcs 
for instruments in which light weight is a considera- 
tion. If bought by volume, it is a little less expensive 
than brass. 
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THE BECONSTBUCTED CBVISEB "ATLANTA." 

Not the 'east important branch of the work accom- 
plished by the Bureau of Constr;''ction and Kepair is 
that of reconstructing, or what we might call rejuven- 
ating, the older cruisers of the nav}-. For obvious 
reasons this work is not so 
attractive or so much in the 
public eye as the construc- 
tion of new battleships and 
cruisers, although it is in its 
way quite as important. The 
reconstruction of our earlier 
ships, which is being steadily 
and very ably carried out, 
chiefly by Naval Constructor 
Bowles at the New York 
navy yard, saves many a 
good ship from being rele- 
gated to the reserve list, if 
not to that of the obsolete or 
condemned. The latest cruis- 
er to be thus overhauled and 
refitted is the "Atlanta," of 
which we present illustrations 
on the first page of this issue. 

The "Atlanta" was one of 
the three first vessels to be 
built for the new navy. As 
launched, she was a semi-pro- 
tected cruiser of 3,0U0 tons 
displacement and 150 knots 
trial speed. Her protective 
deck of IJ^-inch steel was only 
partial, and covered merely 
the engines and boiler spaces, 
the ends of the vessel being 
unprotected. This is a me- 
thod of construction whose 
faults are so obvious that it 
has been abandoned for a number of 
years, although we regret to see that it 
has been adopted once more [in our six 
new cruisers of the " Denver " class. The 
original armament of the "Atlanta" 
consisted of two 8-inch guns carried on 
the main deck behind shields and six 6- 
inch guns mounted in broadside on the 
main deck within the superstructure. 
There was also a battery of small rapid- 
fire guns. 

The work of reconstruction- has been 
very complete. The cid horizontal, com- 
pound engines \.a.\e been changed to 
triple-expa".sion by the addition of a 
high pressure cylinder. At the same 
time the eight old, single-ended, Scotch 
boilers have been removed and replaced 
by two single-ended Scotch boilers and 
four Wilcox & Babcock water-tube boil- 
ers, the Scotch boileis carrying 180 pounds 
of steam and the Wilcox & Babcock 250 
pounds. This change has not only great- 
ly increased the boiler capacity, but it 
has reduced the bulk of the installation 
sufficiently to allow the construction of 
an athwartship coal bunker, which will 
increase the total coal capacity of the 
vessel by 80 tons, or about 17 
per cent. Tliese changes are 
expected to result in an in- 
crease of the vessel's speed 
from 15)4 to 17}^ or possibly 
18 knots speed. 

The ship's main battery, 
which was formerly of the 
short-caliber, slow-firing type, 
has been entirely renovated. 
All of the guns, including the 
two 8-inch bow and stern 
weapons, are of the rapid- 
fire type, the sights being 
mounted upon a sleeve in 
which the gun recoils and 
the breech mechanism being 
brought fully up to date. 
Although the new 8-inch guns 
are not officially known in 
our navy as rapid-fire, they 
do actually possess the char- 
acteristics which mark the 
so-called rapid-fire guns of 
this size in foreign navies. 

The lessons of the late w.ar 
ha e been turned to good ac- 
count in the work of recon- 
struction, for the "Atlanta," 
on and above the main deck, 
is absolutely stripped of com- 
bustible material ; aiid if she 
is ever called upon to fight, 
there will be no fear of her 
being prematurely put out of 
action by the burning up of 



^tmtiiu ^mtxitm. 



the woodeu decks, 
bulkheads, and fur- 
niture. We present 
two illustrations of 
the captain's room 





BEAB VIEW OF DOOB, SHOWING ELECTBIC 
HOTOB CASE, WITH HAND-OFEBATINO 
CBANK SHIPPED 



FBONT VIEW OF WATEBTIOHT DOOB, 
BAISINO AND LOWEBINO OEAB AND 
CONTBOLLING DEVICES. 
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which strikingly illugtrata 
the changes that have been 
made. One of these repre- 
sents the cabin as originally 
fitted. It shows the wooden 
bulkheads and elaborate pan- 
eling, both outboard and on 
the ceilings and bulkheads, 
and the characteristic heavy 
furniture. All of this wood- 
work was more or less, and 
generally more than less, 
highly inflammable. In 
the process of refitting, the 
wooden bulkheads were re- 
moved and the panelings 
stripped from the ceiling and 
from the outboard turtle- 
back. Their place was taken 
by corrugated metal for the 
bulkheads, a coating of cork 
paint for the ceiling, and a 
covering of asbestos on the 
outboard walls. The wooden 
furniture is replaced by fur- 
niture of metal, one piece 
of which, a neatly designed 
roller-top desk, is shown in 
the engraving. The asbestos 
sheathing possesses the re- 
quirements of a non-conduct- 
ing, incombustible, splinter- 
proof covering. The asbestos 
fire-felt is laid over wire cloth 
which is attached to a frame- 
work of light angle-bar, car- 
ried between the ship's 
frames or bulkhead stiffeners. 
The felt is flush with the sur- 
face pf the frames, or the edges of the 
angle-bars, and asbestos millboard, 
three-eighths of an inch thick, is placed 
over the fire-felt to secure a smooth, hard 
finish, and it is held in position by gal- 
vanized iron moldings. The millboard 
is coated with sizing to prevent absorp- 
tion, then painted with white enamel and 
striped with gold, the result being a 
pleasingpanel effect. The asbestos sheath- 
ing has a light, cheerful appearance ; it 
is warm in winter, cool in summer, and is 
free from tiie "sweating" which is such 
an insuperable objection to the use of 
the plain steel partition. The changes in 
the captain's cabin are typical of the 
work which has been done throughout 
the whole of the officers' quarters. One 
notable change which is conducive to 
convenience and cleanliness is the design- 
ing and putting in position of a folding 
metal berth, which in the daytime can 
be folded against the wall and screened 
by a curtain. For reasons which are 
only too well known to those who sleep 
at sea, the substitution of an open and 
accessible metal berth for the old, fixed 
wooden bunk will be greatly appreciated. 
Other evidences of the 
thoroughness with which Na- 
val Constructor Bowles has 
carried out the work of tire- 
proofing is further seen in 
the new metal rifle racks for 
the marines, metal lockers for 
the gun division, the substi- 
tution of wire screens in 
place of wooden bulkheads 
for the executive office, metal 
ladders and numberless other 
substitutions of metal foi- 
wood. On the superstructure 
deck the old wooden chart 
house has made way for a 
new steel structure with cir- 
cular lights. All of these 
changes have been made 
under the immediate super- 
vision of Assistant Naval 
Constructor Watt, to whom 
we are indebted for courte- 
sies in the preparation of the 
present article. 

The work above the main 
deck looking to the safety of 
the ship from fire finds its 
match below deck in an en- 
tirely new system of water- 
tight, electrically operated 
doors, which have» been de- 
signed by Naval Constructor 
Bowles and receive their first 
installation in a warship on 
board the "Atlanta." We 
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have had the opportunity of inspecting the operation of 
thedoor, and it impresses us as being an admirable solu- 
tion of this difHcult and most vital problem. Briefly 
stated, the absolutely essential elements of a successful 
watertight door system are first that every door may 
be closed simultaneously and instantly from the bridge 
or some central station, and that some telltale an- 
nouncement shall show that they are closed ; secondly, 
that it shall be possible to raise and lower each door 
independently, and from either side of the door, with- 
out conflictini; with the operation from the bridge; 
thirdly, that it shall be possible to close the door either 
against a rush of water or through coal which may 
have accumulated in the doorway. These features, 
with others of minor importance, are all fulfilled in 
the present instance. The clear opening of the door 
can be of any desired size ; for coal bunkers as shown 
in our engravings, it is generally about 4 feet 6 inches 
by 2 feet. The door is a steel plate riveted to a sliding 
frame. The guide-frame of bronze is bolted to the 
bulkhead, the guides being tapered xV of sm inch to 
the foot. The sliding-frame is made with eleven 
wedges of the same taper as the guides, there being 
four on each side, two on top and one on the bottom. 
The surfaces nearest the bulkhead of both the guide- 
frame and the sliding-frame are scraped surfaces which 
form a water-tight joint by the wedge 
action which occurs during the last 
half-inch of closing. The guide-frame 
is open at the lower edge to prevent 
clogging or jamming. 

The door plate carries a bronze rack 
into which gears a pinion keyed to a 
horizontal shaft which is carried at 
the top of the guide-frame. This 
pinion engages a smaller pinion on a 
second horizontal shaft, at either end 
of which is keyed a worm wheel, which 
in its turn engages a worm. The 
worm-shaft passes normally through 
the bulkhead and is driven by a one 
horse power electric motor, which is 
carried in a wateitight casing on the 
opposite side of the bulkhead. Crank 
shafts are provided, which slip over 
the hexagonal end of the worm-shaft 
on either side of the bulkhead, and 
may be used for hand operation of the 
doors. The motor is compound-wound 
and of the short shunt, type, the short 
shunt coils being relatively weak and 
wound outside the series coils. The 
circuits are so arranged that for rais- 
ing the door only, the series coiis are 
in circuit, giving a quick and easy starting; while for 
closing the door, where it may be necessary to cut 
through coal or other obstructions, the shunt and series 
coils are both in circuit. The current is controlled by 
a three-point spring lever switch on each side of the 
bulkhead. The switch is normally in its central posi- 
tion, in which the 
door closing circuit may 
be completed from the 
bridge or from any cen- 
tral station in the ship 
The door-opening cir- 
cuit can be completed 
only at the door, and 
this is done by moving 
the lever to the right 
or left, operations which 
raise or lower the door. 

The operation of this 
system is as follows : In 
case of an emergency 
such as a collision, the 
officer on the bridge 
can immediately close 
every water-tight door 
throughout the vessel, 
a small signal lamp at 
the bridge, or other select- 
ed station, lighting up dur- 
ing the movement of the 
door and going out as 
soon as the door is closed. 
If any of the crew should 
be shut in a water-tight 
compartment, or should it 
be necessary to pass from 
one compartment t o 
another after the doors 
have been closed from the 
central station, all that is 
necessary is to turn the 
spring lever at the par- 
ticular door, when it will 
open, the lever returning 
to the central position and 
closing the door automati- 
cally when the person has 
passed through. Me- 
chanically considered, the 



door is an excellent piece of work both in design 
and construction. Judging from its operation as 
now installed on the "Atlanta," it appears to admir- 




Such is the '• Atlanta" as she will appear when leav- 
ing the navy yard for her trial trip. The renovation 
and reconstruction have been so admirably planned 
and carried out, that except for the fact that she pos- 
sesses only a partial armored deck, this vessel will now 
be well up to the standard of modern cruisers of her 
class. 
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STONE CBABS THAT RESEMBLE BOCKS. 

ably fulfill the requirements of a perfect wa,ter-tight 
door installation. We understand that Mr. Bowles' sys- 
tem will probably be exhibited at theParis Exposition, 
where, by the way, the valuable Pollok prize is to be 




KELP FISH (Heterostichus rostratm), SHOWING ITS VERTICAL POSITION IN THE 
TANK, MIMICKING THE KELP IN SHAPE AND COLOR. 



awarded for the best marine life-saving device submit- 
ted. Fuller details regarding the system can be gath- 
ered from a paper read by Assistant Naval Constructor 
Watt at the recent meetmg of the Society of Naval 
Architects and Marine Engineers, and published in the 
Proceedings. 



APPLICATION 
BAYS. 

Shortly after the announcement of the discovery of 
the Roentgen rays. Prof. Stewart Culin, of the Free 
Museum of Science and Art of the University of Penn- 
sylvania, foresaw the possible future of the new rays in 
examining the internal construction of valuable muse- 
um specimens. After suitable apparatus had been in- 
stalled in thePepperClinicalLaboratory by Dr. Charles 
Lester Leonard, an attempt was made to test the prac- 
tical application of its value in archfeological work. Dr. 
Leonard made a successful radiograph of a Peruvian 
mummy, and the photograph disclosed the fact that the 
closely wrapped bundle contained the skeleton of a child 
having a string of stones oi- shell beads about its neck. 
Another radiograph was obtained of a desiccated 
human foot with a leather sandal. This gave promise 
of the utility of such pictures in the examination of 
such objects. Mr. Cushing expressed 
the opinion to Prof. Culin that a piece 
of turquoise was concealed beneath 
the heavy wrapping of brown yarn 
that binds the finger loops of every 
fine prehistoric throwing stick from 
Mancos Canon, Col., in the University 
Museum. Mr. Cushing was of the 
opinion that the turquoise was the 
heart of a fetish bird. It occurred to 
Prof. Culin that the verification ot 
this conjecture might be secured, ami 
photographs of the wrappings with 
corresponding radiographs weie made, 
with the result as shown in our en- 
gravings, which we are enabled to 
present through the courtesy of Prof. 
Culin. 

It will be seen that four stone 
beads, presumably of turquoise, are 
revealed as Mr. Cushing had surmised. 
The extreme fragility of the wrapping 
was such as to render an examination 
by other means impossible without 
serious injury to a most valuable speci- 
men. In the current issue of the SCI- 
ENTIFIC American Supplement ap- 
pears Prof. Culin's article, accompa- 
nied by additional side views of the specimen. 
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Finger Iioops with Wrappings and Fetiches of Throwing Stick, from CliS Dwelling, Mancos Canyon, Colorado. 




Radiograph Shows Inclosed Stone Beads Concealed by Wrapping- 
AN ABCH£OLOGICAL USE OF THE BOENTGEN BATS FOB THE EXAMINATION OF A THBOWINO STICK. 



MIMICBY OF THE KELP FISH. 

BY CHARLES FREDERIC HOLDER, PASADENA, CAL. 

It is said of certain natives of South Africa that when 
they go into battle they carry bushes in their hands 

and move so slowly 
along that it is almost 
impossible to distin- 
guish them from tlie 
mass of verdure aboui 
them. When an Ame- 
rican warship is about 
to begin an engagement 
she is painted lead 
color, the object being 
to make her simulate 
the color of her imme- 
d i a t e environment. 
Even the men behind 
exposed guns on the 
cruisers during the late 
war were ordered to 
paint their clothes the 
prevailing hue, so that 
thesliiirpshootersof the 
enemy would not pick 
them off. 

This is called mimicry ; 
thesubjectsimitatingtheir 
surrouniiings as a protec- 
tive measure ; and that 
man has obtained the sug- 
gestion from nature is evi- 
dent to any one who has 
made even a superficial 
study of the subject, as in 
every branch of animal life 
some forms are fountl 
which protect themselves 
from enemies in the man- 
ner described, namely, by 
imitating more or less their 
surroundings. 

This singular mimicry is 
exhibited in a particularly 
interesting manner among 
fishes, and the accompany- 
ing illustration shows one 
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of the most interesting mimetic fishes common to the 
Southern Californian islands. It is generally known 
as the kelp fish, a most appropriate name, as the fish 
makes its home in the kelp beds which constitute the 
real protection of the Pacific coast. 

The writer first observed the fish alive when drifting 
over the kelp beds in eight or ten feet of water. Then 
it was occasionally seen poised among the dark green 
weeds, presenting a beautiful appearance in a garb of 
vivid olive green, its long slender form undulating, as 
it were, in the current, a picture of grace. The largest 
specimen observed at Santa Catalina was a foot in 
length. The body was slender, the head pointed, eyes 
prominent. Along the back was a continuous, frill, 
formed by a long dorsal, while opposite, the anal fin 
was an equally effective ornament. The fishes varied 
much in color. One observed was amber; others were 
orange or a vivid green, while others again were olive 
hued and some dark green above and below yellow 
and green combined. 

Nearly all the specimens observed were lying in the 
kelp beds or in some large-leaved aUse, and with diffi- 
culty could be seen by those in the boat who were not 
familiar with the fish. The flsli was a marvelous 
mimic of its surroundings, and affected the kelp leaves 
that bore a close resemblance to its body and conse- 
quently afforded it protection. Its shape corresponded 
to that of the smaller leaves of macrocystis, the dorsal 
and anal fins giving it the ruffled appearance that is a 
feature of these leaves. All these fishes were observed 
through the windows of the glass-bottomed boat — a 
craft peculiar to Avalon Bay ; a boat in the bottom of 
which four or six plates of heavy glass have been 
placed, a well rising into which the voyager looks, ob- 
serving the bottom clearly, and all the objects slightly 
maarnitied. 

The peculiar positions of the fish attracted attention, 
and when the tanks of the Zoological Station were 
available, a number of specimens were placed in them 
for observation. The feature that most interested the 
average observer was that, apparently, the fish could 
turn its head ; this impression being gained from the 
fact thattheflsli swam in a laterally undulatory motion 
that was the personification of grace, and invariably 
poised in some odd or strange position. When placed 
in a tank by itself, a fish would at once manifest its 
uneasiness, swimming about, rubbing its tender lips 
against the glass and whipping its tail against it, with 
a result that it was soon disabled and died. The 
fishes so placed seemed to appreciate the fact that they 
were conspicuous objects and so liable to attack. Some 
individuals were so alarmed that they repeatedly leaped 
from the tank, and others in various ways displayed 
their fright. 

The writer prepared a tank, or furnished it, to imi- 
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tate as nearly as possible the natural surroundings of 
the fish. The bottom was covered with a rich green 
ulva, while along the surface was suspended a branch 
of macrocystis, so that the leaves depended into the 
water, as seen in the illustration. Three or four fishes 
were now released into this tank, individuals which 
before had displayed great uneasiness. They at once 
swam to the dependent kelp leaves that were remark- 
able imitations of themselves, and one pushed into a 
coil in a leaf and rested, its head up within a few 
inches of the surface. Another in a few moments hung 
head downward, while a third poised with head up- 
ward, as shown in the photograph, becoming so re- 
markable a mitnic of the hanging leaves in shape 
and color that to all intents and purposes it had dis- 
appeared. The fishes immediately recognized their 
security and made no effort to escape from this tank. 

So perfect was this disguise that few strangers could 
see the fishes that were not eighteen inches distant un- 
til they had been pointed out, and then they, almost 
doubted the evidence of their eyes, the tint of the kelp 
being perfectly produced in the color scheme of the 
fish. When not disturbed they invariably made use 
of this instinctive mimicry as a protective measure, 
and that it is effective in the sea where they make their 
home there can be little doubt, as few predatory fishes 
could distinguish the mimic as it fioated among the 
leaves, its body assuming various positions as it 
adapted itself to the current and the weed that con- 
stituted its protection. 

The kelp beds which surround the islands of South- 
ern California have an interesting fauna of their own 
of which this kelp fish can be considered the most re- 
markable member. Another is a crab that is painted 
so exactly the color of the kelp— a rich olive green — 
that it is never noticed unless it happens that the ob- 
server is looking at it and sees the olive-hued legs 
lifted slowly one by one. Usually the crab clings to 
the under side of the kelp in the deep tangles, but it is 
sometimes driven up by enemies and can be seen 
climbing over the surface of the leaves. One of these 
kelp crabs when taken from its native element and 
placed in a tank without kelp immediately displayed 
uneasiness and attempted to escape, evidently aware 
that it was a bright and conspicuous object, but when 
the kelp was introduced it crawled upon it and like the 
dissolving view seemed to melt away and disappear. 

The crabs alone afford many remarkable examples 
of mimicry. One shown in the accompanying photo- 
graph is so perfect in its imitation of a rough srone 
that it is almost impossible to detect it. When alarmed 
it draws in its legs and becomes, to all intents and 
purposes, an inanimate rock. The writer kept several 
deep sea spider crabs in a tank for several months. 
They were dredged in water about 800 feet deep, 
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where, presumably, it was dark, and such an animal 
would hardly be seen. When one was taken from the 
net, it was apparently lifeless, and of a peculiar brown 
color, perfectly clean, not a suspicion of weed being at- 
tached to its shell. When placed in a tank in a bright 
light it rarely moved, and resembled a rock; even when 
moving, its legs turned so slowly that it could scarcely 
be termed locomotion. Yet this type of sluggish life 
had sufficient intelligence to recognize that it was now 
near the sunlight that it had never seen, and that, 
perforce, it was a conspicuous object and might, pos- 
sibly, become the victim of some predatory fish, so it 
began to add seaweed to its back, after the manner of 
many of its shoal-water allies. But this was done in a 
very singular way; the weed was plucked, then passed 
to the mouth, and, finally, attached, not to the back, 
but to the point of the shell above the mouth, so that 
they fell over the latter like a fantastic umbrella or 
gorgeous plume, really making the crab more conspicu- 
ous, except when it threw itself back, as it did when 
it was startled, when the plume of seaweed would 
point nearly upward, and the crab would become a 
rock, with a tuft of weed growing on it, well calculated 
to deceive the most observing enemy. 



Til e Cu r re at Suppleinent> 

The current Supplement. No. 1252, has many most 
interesting articles. *' The Destruction of the Hypo- 
style Hall in Karnak " describes a recent accident 
which has robbed the great temple of considerable of 
its attractiveness. " Bacteria and Their Uses" is an 
article by A. Dinsmore. ''The Electrical Plants of 
the Battleships ' Kearsarge' and ' Kentucky' " is by 
Naval Constructor J. J. Woodward, United States 
Navy. '' Long-Span Bridges" is an address by Prof. 
W. H. Burr, and is elaborately illustrated. " Progress 
of Mechanic Arts in the Last Three Quarters of a Cen- 
tury" is an important address by Dr. Coleman Sel- 
lers. "Effect of Weather on Every-Day Life" is an 
interesting article. 
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KECENTLY PATENTED INVENTIONS. 
As:riciiltiiral Implements. 

LISTED-CORN CULTIVATOR- Joseph M, Tague, 
Cambridge, Neb. The main frame of this cultivator is 
swiveled at its forward end on sled runners and has a 
wheel-supported rear end . A disk-carrying frame is pivot- 
ally mounted on the mam frame. The driver's weight can 
be more or lesp thrown on the disk-carrying frame. The 
cultivator is capable of efficient adjustment and of being 
easily guided in the furrow by reason of the swiveling of 
the runners to the main frame. By pivotally mounting 
the disk-carrying frame on the main frame, the disks 
are enabled readily to pass over any obstacle in their 
way. 



Bicycle- Appl fauces. 

SAIL-ATTACHMENT FOR BICYCLES.-Rudolph 
SoRENSEN, Ord, Neb. The sail-attachment comprises 
a mast carried by a support by which it is heid in a plane 
below the rear axle. A brace for the upper end of the 
mast is arranged for attachment to the bicycle-frame. 
A sail is carried by the mast, and a sheet engages 
the boom of the sail. By means of a reel on the 
bicycle-frame, the sheet can be wound up and unwound. 
The sail can be easily applied or removed, and since it is 
supported below the axle, the bicycle is balanced and 
runs steadily. 



JTIecliaiilcal Devices. 

WINDMILL.— Cleomer Prejean, Milton, La, The 
invention is an improvement in thatclassof windmills in 
which a series of blades or vanes are i)ivoted to a wheel 
arranged vertically and mounted upon a horizontal 
axis having an extension provided with an expansible 
tail or guide, the whole being mounted upon a stationary 
base, so as to revolve horizontally." The improvement 
relates specifically to the construction of the wheel 
proper, means for adjusting the pivoted blades or vanes 
to throw them into or out of the wind, and the consfruct- 
ion of the tail, whereby it is adapted to be expan ded or 
closed corresponding with the position of the blades or 
vanes forming part of the wheel, 

WEIGHtNG AND MEASURING MACHINE. - 
'AMUEL P. Mackey, Ridgcfield, Wash. The purpose 
o/" this invention is the provision of an apparatus for 
measuring and delivering a certain quantity of liquid, to 
which end the apparatus consists of a rocking tank hav- 
ing an outlet-valve actuated by the rocking movement 
of the tank and operating with certain mechanism for 
restoring the tank to upright position after the rocking 
and forcontrolling the supply of liquid to the tank. The 
apparatus may be actuated by a coin-controlled mechan- 
ism. 

MACHINE FOR STEMMING AND CLEANING 
RAISINS.— Cary 8. Cox, Fresno, Cal. In this ma- 
chine for Btemming and cleaning raisinB, a fixed and a 



rotary screen are provided. A feed device is arranged to 
deliver the fruit between the two screens, and the fruit 
is subjected to currents of air. A cleaning mechanism is 
provided for the rotary screen, which is adapted to re- 
move stems or other material that may lodge in the 
meshee of the rotary screen. The raisins are stemmed 
and cleaned without injury to the latter, and the dirt 
and dust, it will be observed, are removed and conducted 
from the machine through a medium independent of 
that employed for conducting the cleaned f niit. 

PIPE- WRENCH.— Robert Fjellman, Wilmot, S. D. 
The device can be used both as a wrench and pipe-cutter. 
In its construction is included a handle, one end of which 
is toothed on one side to form a pipe-engaging surface and 
the opposite side formed with a transversely-extending 
concavity. A longitudinally-slotted yok« passes about the 
bar near the jaw, and a removable pin passes through 
the slots in the yoke and through the bar. A jaw pro- 
jects from one end of the yoke parallel with the other 
jaw. A set-screw passes through the other end of the 
yoke and engages the bar or handle, whereby the separa- 
tion of the jaws may be regulated. - A cutter is adapted 
to be secured to the jaw. upon th? yoke. . 

WASHING-MACHINE. -John HI Geeks, St. Louis, 
Mo. The- machine comprises a body having a vertical 
rear wall provided"", with gui.les on its face. Plungers 
wo^ in the- guides and have their upper ends projecting 
above the rear wall of the body. Pounders are rigidly 
secured to the lower ends of the plungers. A lever is 
pivoted at its center to the outer face of t!ie rear wall 
of the body. Pitmen have their lower ends pivoted to 
the ends of the lever and their upper ends to the upper 
ends of the plungers. By oscillating the lever an alter- 
nate reciprocating movement is imparted to the plungers 
and their pounders. 



Railway-Contrivances. 

LUBRICATOR AND WIPER FOR LOCOMOTIVE 
AXLES. — James S. Patten, Baltimore, Md. The 

usual means for conveying oil to the axle- journals is 
cotton-waste packed in the boxes, or ''cellars'** as they 
are called. From time to time this packing must be 
renewed, which can be effected by removing and replac- 
ing the cellar. The present invention utilizes the cellar, 
but avoids the necessity of its frequent removal. The 
lubricant is taken up. not by cotton waste, but by means 
of rollers, which, togethtr with a yielding wiper whereby 
the oil is prevented from •'■ creeping" along the journal, 
are contained in the *'■ cellar" or box. 



]TIlscellaneons Inventions. 

VENTILATED BARREL.-JoHJl S. Wright, Jr., 
Churchland, Va, This improvet* ventilated barrel is 
composed of an outer set of straight, parallel-sided 
etaves whose ends are in contact, itnd an inner set of 
wedge-shaped etaves, arranged with their narrow and 



wider ends alternating, (he wider ones overlapping the 
narrow outer staves, the width of the respective inner 
and outer staves at the middle being practically the same, 
and the staves of one set being placed flat against the 
other so that their middle portions coincide, and bent to 
form a bilge or convexity and produce the elongated co- 
incident openings. 

HAT-CASE OR VALISE.— Nellie F, Hurdel, Man- 
hattan. New York city. The hat-case consists of two 
similar parts hinged together, having secured iu one 
side a longitudinal shaft, adapted to support a series of 
vertical, adjustable, hat-supporting arms arranged one 
above the other and provided with clamps. The shaft 
is hinged to one end of the case approximately near the 
hinge and provided on the other end with a lug to engage 
a recess in a spring on the opposite end of the case. 
The hat-case may be used in traveling-cases, shipping- 
boxes, and show-cases, or in closets and wardrobes. 

SASH-FASTENER. — Alexander Forin, Nelson, 
British Columbia, Canada. It is the object of this in- 
vention to provide a fastener which will operate to secure 
the sashes in closed position and also hold them at dif- 
ferent elevations. The fastener comprises a bearing in 
the window- jamb at a point above the lower sash when 
it is closed. A pawl is rotatably mounted in the bearing 
and normally engages the lower sash when the latter is 
raised, and is of such length that when turned down or 
reversed into vertical position its free point will abut 
against the mid-rail of the lower sash, so as to fasten 
the sash in closed position. 

STOVE OR OVEN-DOOR LIFTER. — Mathias 
Weixler, Louisville, Kj'. It is the object of this inven- 
tion to provide the doors of stove-ovens and furnaces 
with an attachment for holding them closed and for as- 
sisting in closing them. The main feature of the inven- 
tion is found in a coiled torsion spring so arranged as to 
perform its natural function as well as to serve as a han- 
dle for opening the door. The spring so operates as to 
prevent slamming either in opening or closing. 

SEWING-MACHINE SHUTTLE.-Percy H.Hew- 
itt, Edwin A. Cockle, and Charles Matthews. Oak- 
ley House, Spring Grove, Isleworth, London, W., Eng- 
land, The sewing-machine shuttle is open at the heel 
end, into which a removable cap fits. The cap ani 
shuttle are provided one with a pin and the other with a 
locking-slot, the inner end of the slot trending back- 
ward or toward the edge of the member containing it. so 
that the cap must be moved inward to release it. The 
trend of the spring is transmitted to the cap t.hrough the 
spool. By this construction the disadvantages of com- 
plexity and expense are avoided. 

WINDOW-BRACKET FOR CLOTHES-LINES. - 
John G. Von Hofe. Manhattan, New York city. To 
provide a device by means of which clothes can be 
easily hung upon a line without the necessity of the per- 
son's leaning out of the window, this inventor has de- 
vieed a clothes-line bracket pivoted at one Bide of the 



window and provided with means for securing the line 
to its outer end. A bar is pivoted to the outer end of 
the bar and is adapted to engage the inner side of the 
window-sash. A detachable bar connects and holds the 
swinging bar and the bracket from each other. 

PROCESS OF UNHAIRING SKINS AND TRANS- 
FERRING FUR, FEATHERS, HAIR. ETC., TO AR- 
TIFICIAL BACKINGS.— Joseph A. Malaise, Avenue 
de la Republique 45, Paris, France. The hitherto-em- 
ployed methods for unhairing skins are objectionable, 
because the hair is often incompletely removed, while 
the depilalory medium being immediately in contact 
with the grain side (the finest part of the leather), in- 
jures the leather and causes it to lose its fineness. To 
overcome these objections, the inventor first applies to 
the hair side a coating of a substance to hold the hairs, 
then to the flesh side n substance serving to penetrate 
the skin to facilitate removal of the hairs. The hairs are 
removed and the roots coated with rubber. A backing 
is embedded in rubber, and the backing is connected with 
the rubber-coated face of the substance holding the hairs. 
The substance iu which the hairs are embedded is then 
removed. 

WINDOW-SASH.— George T. Soper, Far Rocka- 
way. Queens, New York city. The sash is especially 
adapted for coach and carriage use and is so constructed 
that the covering will be preserved to a maximum extent 
and prevented from becoming loosened from the sash. 
The sash is furthermore so constructed that it will be 
prevented from rattling, so that even should it shake in 
the sashways, no noise will be produced. 

WIRE BROILING-PAN.— Thomas P. Cooney, Ver- 
planck, N. Y. The invention provides a skeleton, pan- 
like dish provided with a handle and constructed of 
wires which are bent so as to form the outline of the de- 
vice and secured together by having certain portions bent 
about other portions. A broiler is thus produced which 
may be set into the stove, being supported upon the 
stove-top and which may be covered to prevent the 
spattering of fat 



Desi^iiB. 

CLOTHES-SPRING.— James N. Cakter, McKinney. 
Texas. This clothes-spring is made of a coiled wire 
having its terminals in the form of side arras with 
loop-libe handles. Thedovice is noteworthy for its great 
superiority over the old-fashioned clothes-pin and for 
the simplicity and cheapness of its construction. 

WALL-PAPER. — Harry Wearne, Rixheim. Gtr- 
ui'Tny. Four designs have been issued to this inventor 
for wall-papers, in which flowers and vines are com- 
bined in various forms to produce a pleasing and artistic 
effect. 

Note.— Copies of any of these patents will be furn- 
ished by Munii & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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(7775) C. H. B. asks: What is meant by 

the repeater of a telephone, and why is it so difficult to 
construct ? A. A telephone, repeater is an instrument 
which will take up a message when it has gone as far as 
it, can be heard on itae line, and give it energy so that it 
can go as far again and still be heard as well as it was be- 
fore. In other words, it is to double the distance to 
which a message can be sent. There is a '* repeater " 
which is used to connect a metallic circuit to a grounded 
cirouit. This is not difficult of construction and is not 
probably what you refer to in your question. 

(7776) H. I. asks : What are the pro- 
portions of corrosive sublimate, sal ammoniac and water 
for the purpose of depositing a very thin coat of mer- 
cury on articles which do not plate readily? A. The 
proporlions of corrosive sublimate and sal ammoniac for 
the purpose of depositing a thin film of mercury upon ar- 
ticles to be plated is not a matter of any great importance. 
Water will not dissolve much corrosive sublimate. You 
may let it take all it can. If the solution is strong, the 
coating of mercury will be deposited sooner than if it is 
weak. 

(7777) H. B. writes: I am making: an 

automatic circuit breaker for my battery plant, and I 
would like to ask a few questions in regard to ii±e solenoid 
and the solenoidal coil. I want the solenoid to trip at 3 
amperes ; how is the coil constructed ? What size wire 
shall I wind on the coil to be connected in series with the 
line? What shall I make the solenoid out of ? A. Any 
calculations for an automatic circuit breaker would have 
very little value. The proper mode of procedure is to 
make the circuit breaker and then adjust the tension of 
the spring till the circuit is opened when the current has 
the strength you wish to set it for. 

(7778) The A. & J. Co. writes : We be- 
lieve there is in use a paper upon whlci brass will make 
a mark, something like a pencil mark. If you can tell 
us what this paper is, where it can be obtained, or who 
makes it, we will be greatly obliged. A. Paper prepared 
so that a brass pointer leaves a black mark on it. Dis- 
solve J^ ounce pure sodium sulphide and % ounce so- 
dium hyposulphite in 1 quart rain water; filter the solu- 
tion, and with it uniformly moisten the surface of the 
paper; then dry the latter under pressure twtween clean 
blotting paper. We do not know where it can be pur- 
chased. 

(7779) B. T. S. asks : 1. What are the 

tempeiaturee of air and of the various gaeos wlien 
liqileliea? A. Tlie boiling point of liquid air at the or- 
dinary presBure ie 312-8 degrees below zero Fah. Under 
thesamecondition oxygen boils at - 297 Fah,, ami nitro- 
gen at — 317 Fah. The data for various gases C5in be 
found in Sloane's " Liquid Air," price $'.'.S0 by mail. 2. 
What is the distance in miles from the highest to the 
lowest points from the plane' of the sun's equator reached 
by each of the planets? A. We have never seen these 
dii tances given in any astronomy. You can compute 
them from the mean distance of the planet and the angle 
of inclination of the orbit to the plane of the ecliptic. 
The formula is, perpendicular=baaextangent angle at 
base. The perpendicular is the distance in miles above 
the plane of the sun's equator, and the angle is the in- 
clination of the planet's orbit. The mean distances and 
the angles are given in all astronomies. 3. Where can I 
purchase a reliable radiometer? ' A. A radiometer can be 
purchased from any dealer in physical apparatus. They 
are not ezpeneive iDstramente. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patentsat home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
nnequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all forei|?n countries may be had on application, and per- 
sons coiiLeiupiatiiig the securing of patents, either at 
home or abroad, are invited to write to this oHice for 
prices, which are low, in accordance with the times and 
our extensive facilities for conductint; the business, 
Address MUNN & CO., office Scientific amekican, 
361 Broadway. New York. 
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Advertising and display card, H. P. Kaufmann... 629,679 

Advertising apparatus, h'. C. Norton K^9,.^98 

Air compressor, automatic operating, G. E. Drum 639,5^9 
Air purifying and cooling apparatus, S. & F. D. 

Bangs 639.497 

Alloy, aluminum. VV. A. Mc Adams 639.600 

Amusement apparatus, G. T. Woods 639.692 

Animal trap, S. R. Kacarier 639.246 

Animal trap, J. B. Stout 639.310 

Ash pan. Huff & l.otspeich 6:i9,392 

Assembling machine, I*. L. Harris 639.383 

Autographic register. W. E. Van A me 639.6:^5 

Automobile, T. R. Almond 639,490 

Bag. See Mail bag. 

Bag bolder, Rippon & Phillips 6.39.292 

Bale band fastener, D. M.Campbell 639,695 

Bale cotton press, cylind rical. L. Anderson 639,491 

Bale tie machine, E. M. Tousley 639,466, 6.39.467 

Bandage, suspensory, G. A. Mattern 6:^9.260 

Barrel handling device. W. C. Day 639,696 

Battery. See Secondary battery. 

Bed, M. P. Henderson &39.234 

Bed and seat bottom, spring J. F. Gail ....639,222 to 639,226 

Bell strikmg mechanism, F. A. Scranton 639,689 

Belt fasteners, manufacturing, W. H. & E. H. 

Bristol 639,r)13 

Bending machine. Filstrup & Sennet 639.221 

Bicycle, H. F. Henderson 6;i9,5t)7 

Bicycle attachment, S. H. haw 6.39.588 

Bicycle brake. J. La Burt 639,408 

Bicycle brake and coHSter. W. Morris 639.26.5 

Bicycle chain, C. B. Holmes 639.575 

Bicycle driving mechanism, R. h\ Hobison 639.29.T 

Bicycle frame rear bracket, J. S. Copeland 6H9.531 

Bicycle pedal, J. K. Srauffer ft.39 458 

Bicycle rack and locking device, C. Butcher 6.S9,ol7 

Billiard cue chalk holder, C. A. & G. W. McLarty. 6.39,4^7 

Binder, temporary, W. M. Russell 639,297 

Boiler. See Sectional boiler. Steam boiler. 

Water tube boiler. 

Boiler, B. Holt (539.390 

Book covering. W. H. Smalley ti;i9.451 

Book holder, T. J. Gary 6:^9.370 

Book , indexed, A. Ij. Yates 6:^9.487 

Book rest, adjustable, Davis & Hall 639,362 

Boring machine. C. Nielson 63^,604 

Bottle, non-reti liable, L. T. M. Canada 639.662 

Bottle, non-reflllable. W. 1. F. Harden 6;i9.562 

Bottle, non-retillable, C. J. Nesbitt tfi9.271 

Bottle stopper, H. Y. Bready 639,693 

Bottle stopper, H. S. BrewingLon 639.;i47 

Bottle washing apparatus, C. Groterjan fS9,378 

Bottle wrappers, machine for making, C. G. Beid- 

inger 63y,;i95 

Box. See Oilstone box. Paper box. Workbox. 

Box filling and covering machine, W. H. Butler.. 639,354 

Brace. See Shoulder brace. 

Bracket. See Shade and curtain bracket. 

Brake. See Bicycle brake. Car brake. 

Brake shoe key. C. G. Eustis 6;i9.67f; 

Bridge girder or beam, A. Vierendeel 639.320 

Brush, E. N. Broderick 639^148 

Brush, C. h. Goehrini: , «.39.37t) 

Brush, rotary, Condon & Ham 6.'iJ,66f; 

Bung, carbonic. G. Lejeune 639.412 

Burner. See Gas burner. Hydrocarbon burner. 

Vapor burner. 

Button setting machine, Stanley & Warner 639.456 

Button, upholstering, W. Consoer t;39.t«i7 

Buttoner, G. F. Salisbury r>;S9,442 

Cabinet, paper, J. T. lloyt (;39,23S 

Cables, wire ropes, etc., apparatus for holding, J. 

Carpenter 639,520 

Caliper attachment, B. M. W. Hanson t);i9,o60 

Calipers and valve setting device, combined, I. R. 

Kern 639,249 

Can holder and protector, adjustable milk. C. S. 

Abbe C.39,645 

Cane mill, R. II. Roberts 639.4;jti 

Car brake, H. S. Goughnour ta9.228 

Car brake. J. I^yker (W9.416 

Car brake adjuster. C. V. Rote 6;i9.616 

Car center plate, railway. C. b\ Street 639311 

Car coupling, (v. D. Hnrgan f;3ii.391 

Car coupling. F. H. Wendt 639,324 

Car fender, W. Jackson 6.39.577 

Car grain door, freight, E. W. Morten 6;i9,597 

Car, railway, A. Amiotte 6:i9.047 

Car, railway, J. M. Jones tS9.580 

Car roof, D. Watson 639.322 

Cars, antifriction bearing for railway, J. E. Nor- 
wood 639,684 

Carrier. See Equipment carrier. 

Carbonating apparatus. Tufts & Hopkins, 639,631, 

to fxf 9,633 

Carbureter, W. J. Anson 6,39,;i36 

Carbureter, H. Wolpert (39.481 

Carriage, baby, S. McGaughey 639,425 

Carriage, child's, W. H. Holmes 639.389 

Carriage, motor, F. C. Hirsch 639,237 

Cartridge testing apparatus. P. Pondorf 639.432 

Cash register, Peterson & Eberhardt 6;i9,430 

Chain adjustment, M. b\ Taintor 6;Ty,460 

Chair. See Koldine chair. 

Chopping machine, food, Steinhorst & Seiselmeir 639,:S07 

Churn, W. Zonker 639,330 

Cigar machine. T. E. Carpenter 639,663 

Cigarette making machine. E. T. Gilliland 639.677 

Circuit breaker or line opener, F. C. Robertson... 639,688 
Clasp. See Trousers clasp. 

Clevis, plow. W. Clark 6:^9,524 

Clock setting mechanism, A. M. Lane 639.587 

Clock, striking. A. M. Lane 639,586 

Clock striking mechanism, II. W. J. Rosin 639.438 

Clock winding indicator, A. Tucker 639,630 

Clocks or watches, regulator for hair springs of. 

O. Johanson 639,578 

Closet. C. H. Lawrence 639,589 

Cloth stretching machine, A. Ashworth 6.39,492 

Clothes line fastener, G. A. Weber 6,39.638 

Clothes pin. W. L. Martin 639,259 

Clothes rack, J. Q. Adams 639.489 

Cock, G. O. H. Klopp 639,403 

Coke ovens, apparatus for leveling coal in, O. 

Hilgenstock *;39.570 

Collar Protector, J. B. M. Clevenstine 639,213 

Compass for drawing conic sections. W. Ziethen.. &39,488 

Composition of matter, G. W. Bailey 6:^9.495 

Conduit plow, E. M. Hewlett 639,235 

Cooking cotton seed, process of and apparatus 

for, W H.Cook 6.39.529 

Coop, folding, Thomsen & Jorgensen 639,628 

Corn busker and fodder shreader. combined, A. 

Rosenthal 639,614 

Corn husking and cutting machine, A. Rosenthal. 6:^9,615 

Curset, A. Klein 6;i9„o84 

Corset stay, M. F. Thompson 6,39,46:^ 

Cotter pin, A. R. Anthony f);i9,337 

Cotton bei'.rer safety locking device. J. O'Connell fKt9.i»5 

Cotton compress. T. J. GriflBn, (reissue) ll,79*i 

Coupling. See Car coupling. Electric or other 
wire coupling. Thill coupling. Whiffletree 
coupling. 

("over fastener, vessel. R. W. Crocker 639,534 

Crayon holder, R. T. Yates 639,643 

Cream separator, K. H. Emry t;39,675 

Cultivator beet thinning shoe, Oeder & Wright... 639,275 
Cup. See Oil cup. 

Curtain rod or fixture, sash, F. Perry 6,39,6()9 

Cushion making apparatus. E. h". Braisher 639,511 

Cutter. See Grass cutter. Paper cutter. 

Cutting tool. G. M. Grant (^39.377 

Cycle, ice, G. J, Dietrich et al. 639,672 

Cycle wheel hubs, manufacture of, K. S. Court- 

,^ raan 6.39..'i32 

Decoy, kiiiickdown. .1. 11. Merrill. rhi9 2Hl 

Dental tilling material. C. H. Land 639 '.585 

Dental plugger. C. n. Duvis fH9..5.36 

Dentists' tonls. cleiniing pad for, J. A. Mitchell... 639,-595 

Derailing switch. A. L. George 639,37.3. 6; i9 374 

Desk, adjustable, J. H. Burton 639 661 

Die. See Screw cutting die. 
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...cutting 

Lathes ^li:^^^ 

9 and I l-inch Swing:. 

New and Original Features 

Send /cr Catalogue B. 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Falls.N.Y 



AMERICAN PATENTS. — AN INTER- 

esting and valuabletableshowingthenumberof patents 
granted for the various subjects upon which petitiouE 
have been filed from the beginnine down to December 
31. 1894. Contained in Scientific American Sup- 
Pi,EMENT, No. 1 (M»'i. Price 10 cents. To be had at 
this office and from all newsdealers. 
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The Man behind the Books 

holds a responsible position. We guarantee to pre- 
pare young men and wnmen to fill the highest places 
in bookkeeping if they are anxious to advance and 
will study " between times." Thousands have pros- 
pered through our nnequaled 
course of 

EDUCATION BY MAIL 

in Electrical, Mechanical, Steam, 
Mining andv.ivil Engineering: Me- 
iallurgy, An, Architecture, Prac- 
tical Newspaper Work. K-neiish 
^Branchefe, Stenography, Machine 
Oeaign arid Mechanical Drawing. 
Low price ; easy terms. Sent free rn tlwse u'ho enroll 
now, a complete ^irawiiifj oumt wortH 111.10, or other 
premiums. Mention subjects interested in when 
writing to 

The United Correspondence SchoolS; 

154-56-58 Fifth Ave., New York, forcatalogueNo.33. 




THE HALL 

BRASS PIPE WRENCH 

A PERFKCT TOOL 
WITH IRHrriON ORIF. 

Bu«)Vings for all sizes and Bbapes. 
Highly polished pipes made 
up without scar or injury. 
For < 'irculars and Prices 

Walworth Manufacturing Co., 
128 to 136 federal st.. boston. mass. 




iSAVE^YourpuEL 



' wasted up chimney. 
I USING THE ROCHESTER RADIATOR. 

OOSX S2.00 AND UP. 

Money refunded if not satisfactory. 
I Writeforbool£let on economy in heatinff 
i homes. 

ROCHESTER RADIATOR CO., 

60 Furnace Street, Rochester, N. T. 



ROUND OR SQUARE BASE 

SKINNER 
Improved PL.ANER 
CHUCKS. Heavy strong: 
accurately made. Greater. 
capacity than any other i 
chuck. Set ccrews of cruci- 
ble steel All nuts case- 
hardened. Drop forged steel 
wrench with eaoh chuck. 
Holds straight or taper 
work Can be instantly ad- 
justed from to greatest capacity. 
SKINNER CHUCK CO., Church St.. New Britain. Conn. 





LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Send for Illus. Catalog. 

W. F. & Jno. Barnes Co. 

1999 Ruby Street, 

ROCKFORD, III. 



SUB-PRESS PUNCHES AND DIES 



We make to order to drawings or mod- 
els blanking, shaving and swaging dies, 
either simple or compound, for work 
requiring accuracy and finisli. Sub- 
Press Dies for the parts of watches, 
clocks, cyclometera, and other smalt 
mechanisms a specialty We carry in 
stock diflFerent sizes of Sub-Press Bases 
and Stands. Send for Descriptive Circ^r. 

THE PRATT & WHITNEY CO. 
Hartford, Conn., U. S. A. 




NEW BINOCULAR. 

(The Trieder.) 
Small as an opera glass. More 
powerfuLthan the largest Meld 
glass. Sendfor Circulars. 

QUEEN & CO. 

Optical and ScientiHc In.'iti-u- 
meiit ll'orfcs, 

1010 Chestnut Street, 
New.York: 50 Fifth Ave. Philadklphia, Pa. 




THE ELECTRIC HEATER.— A VALU- 
able paper, with working drawings of various forms of 
the electrical heaters, iu eluding electric soldering iron, 
electric pad for the sick. etc. 6 illustrations. Scien- 
tific American Supplement 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 



THE H.-C. 

GasEnginelgniter 

The most satisfactory machine yet 
devisedf or igniting Gas and Gaso- 
line Bngines. It has permanent 
magnet fields; an inclosed arma- 
ture ; self-feeding carbon brushes, 
and it may be run in either direction. 
Sendfor Descriptive Circular "S. A." 

The Holtzer-Cabot Elec. Co., Boston (Brookline) Mass. 




Disinfecting device for water closets, etc., J. 

Soramer 639,305 

Disintegrator, E. Kreiss 639,406 

Ditch check, portable expansion, O. D. Shields... 638.301 

Do or or gate hanger. E. D. Bradford 639,345 

Dress shieln pocket for garments, M. Jacks 639,242 

Drill. See Metal drill. 

Dust collector, h. S. tloeeboom 639,387 

Dyeing, etc.. machine for. G. W. Mosely 639.266 

Electric cane, W. N. Sherman 639,690 

Electric ground detector for constant current arc 

light circuits, S. h . Stevens 639.459 

Electric or other wire coupling, R. Thompson 639.464 

Electric transformer, Loring & Clark 639.590 

Elect ric transformer. J. W. Packard 6.'S9,276 

Electrical snap switch, M. Guett 639.567 

Electrical transformer, A. F. Berry 639,505 

Electrically driven spindle. Sawyer & Robb 639,443 

Elevator. See Water elevator. 

Elevator. A. Ihleiif eldt 639,241 

Elevator and conveyor. E.C. Berghoefer 639.665 

Engine. See Fluid pressure engine. Gas engine. , 
fumping engine. Rotary engine. Steam en- 
gine. 

Engine wheel, traction, L. H. Seely 639,298 

Equipment carrier. C. P. Nutter 639.429 

Kaucet, J. B. Woodworth &39,484 

Feed water heater, L. Cnrrer 639,522 

Fence wires, machine for attaching pickets to, J . 

B. Carpenter 639,521 

Filter, faucet, G. W. Van Alstine 639,471 

Filter, oil. S. Schoufeld 639.445 

Filtering tunnel. VV. S. Keene 639.583 

Firearm, recoil operated, P. Mauser 639,421 

Firearm safety device. G. Luger 639,414 

Fire escape, M. II. Dooly 639.364 

Fire escape, J. Spjildiiig 639.455 

Fire escape, E. Winston 633,480 

Fire extinguishing compound, G. Edwards 639,674 

Fire refuge. J. P. Lowell 639,591 

fireworks body or the like, L. Nordlinger 639.60.^ 

Fish hook, H. W. Butz 639,355 

Fishing hook keeper, snood, J. Smith 6;S9.454 

F'loor surfacing machine, F. It. Patch 689,278 

Flooring and ceiling, H. C. W. VVeyhe 639,544 

hlower pot molding machine. H. N. Brooks 639.514 

Fluid pressure eneine. A. F. Parks 639;68fi 

Folding chair and couch, combined, A. Grenjer.. 639.554 

Folding gate, J. S. P. Kmman 639,401 

P^uit wrapping machine, J- C. Wilson 639.375 

Fulling mill stop motion. A. Murdock 639,424 

Furnace. See Hot fiir furnace. 

Furnaces, nozzle for feeding fine fuel to, C. A 

Robinson 639,427 

Fur niture, combination , L. Wolz 639,482 

Gage. H. DeSmith 639.671 

(iarbage crematory and water heater, combined, 

M.J.Cragin 639.533 

Garment, C. Rutenberg 639,440 

<Jarnieiit suoporter, I-". C. Raymond 639,287 

Gas, apparatus for collecting carbonic acid, J. F. 

Wittenianii 639,642 

Gas burner. M. P. Worley 6;S9,485 

Gas engine. A. H. Neale 639.683 

(ias generator, acetylene. P. Bucher 639,S16 

Gas motor regulating valve. M. K. Hertel 639,385 

Giis valve, self closini:. J. Blevins 639,344 

Gases, instrument for recording variatiiuis in 

tension of. A. Stein hart 639.306 

Gate. See Folding gate. Mine gate. 

(iate, Ferguson & Brace 639.547 

Gate, H. N. Hohart 6:^9.573 

Gear, chiinge speed. R. I.ucas 639.256 

Gear, variable speed driving, T. O. Field 639,548 

Generator. See (ias generator. 

Cilass grinding and polishing machine, P. Senr.- 

mer 639.621 

Ghiss grinding and polishing uiacbine, plate, M. 

R. Welty 639.32;i 

Glass pipe, apparatus for manufacturing, J. W. 

Bonta 639,5(19 

Go cart, folding. E. Depersenaire 637,670 

(Governor mechanism, R. Shirreffs 639,450 

(Jrain spout, G. II. Birchard 639.506 

(iraphophone, (i. T. Small wood 639.452 

(irass cutter, W. S. Scales 639,619 

(iraves, receptacles used iu constructing. H. D. 

Cameron 639,210 

(Grinding machine, tool. A. Van Dilienheck 639,636 

Guns, apparatus for adiustiug elevation of, J. 

Krone 639,407 

Half-tone plate and making it, G. W. A. Atel- 

maiin 639.207 

Hame fastener. J. H. Cutliff 6;^9.5;i5 

Hanmier, power, H. G. Dittbeuner 639,5:18 

Hammer, power. II. Whomes 6:19.325 

Hand shears. E. H. Trieschmaun 639,468, 639,469 

Hanger. See Door or gate hanger. Meat 
hanger. 

Harrow. J. A. Smith 639,;J04 

Harvester, peanut, (i. W. Williams 639,6H1 

Heater. See Feed water beater. Water heater. 

Heater. J. R. Frolierg 639.550 

Heating and steaming device, hand, J. S. Berry.. 639.657 

Heel. F. Wiesen 6:19.326 

Hem f old ing machine. R. J.eob 639.413 

Hides ur skins, machine for treating, C. P. 

Vaughn 639.318 

Hinge, antifriction. W. H. Hart 639.565 

Hinge, spring. ,T. Lehnbeuter 639,254 

Hiiok. See t'ish hook, snap hook. Trap hook. 

Horse breaking apparatus, J. Craig 639,215 

Horseshoe calk, \V. G. Brooks 639,ti58 

Horseahtie calk sharpener. H.I. Stanley 6:19.457 

Horseshoe nail. A. W. Knisht 639.4a5 

Hiirseshoe. nailless, D. Kerekes 6.19.248 

Hot air furnace. , I. Booker 6.'?).510 

Hot air turnace. W. H. Hillyer ,. 639.571 

Hot air furnace. ,1. Timms 639.465 

Hub securing device, vehicle. H. P. Childress 639.212 

Hydrant plutr. Wilson & Perkins K3y.r41 

Hydrocarbon burner, J. F. Shultz 639,;it2 

Incandescent mantles, machine for treating,.!. 

H Abercrombie 639.331 to 639.333 

Ingots, billets, etc.. device for manipulating, J. J. 

McNeill 639,270 

Iron and steel, manufacture of planished, W. C. 

Dickey 639.537 

Iron or steel, producing phosphoric, S. P. Etter. 6;i9.368 
Ironing board and ladder, combined, L. Nelson... 639,603 

Jarfasteuer, K. H. Hansee 639,559 

Joint for hollow building blocks, tubes, etc., 

Hicksoii & Bushiiell 6."9.5fi9 

Journal bearing, lubricatintr, 11. J. Knapp 639,250 

Journal hex. J. W. Heaton fi39,:i84 

Label holder for bottlesor packages, E. Ij. Brown 639.350 

l^abeling machine. C. E. TeUbettw 639.627 

Ladder shelf attachment. F. K. Randall &39.611 

Ladder, step. .1. D. Hall 639.380 

Lamp, acetylene gas. H. Uiemann 6:19.4:14 

Lump, centra I draught. J. C. -Miller 639.694 

Lamp globe, Pennycuick & Barrett fi.S0.687 

Last for making overshne.«. <i. S. *■ H. D, Bronson 639,349 

Last hinging machine, K. A. Eastman 6:19.542 

I.atch. C. Brown 6:19,515 

loathe, spfjke, i.. G. Robinson 639.294 

Lead oxide, manufacture of, Bunu &. Case 6:19.209 

I.ieather snipping machine. T. F.Hart 639.233 

Ledger, detachable leaf. K. Marsky 639,420 

J-id and card holder, U. H. Suettinger 639.:il2 

Linter. M. Swensnn 639..113 

Liquid dispensing can, C M. llusted 639,393 

Liquids, apparatus for drawing off fixed quanti- 
ties of. W. Turnbull 639,316 

Lock. See Sash lock. 

Lock. Dilienheck & Fluesd 639,219 

Locks, manipulating attachment for combina- 
tion. M. Mosier 639.,S99 

Loom, narrow faliric, O. A. Steere 639,626 

Magnet, polyphase alternating current. W. M. 

Scott 639. 447 

Mail bag, E. C. Jordan 639,581 

Match making and boxing machine, C. t'arr. 

639,357, 6:i9.;i.i9 

Meat hanger. S. J. Htzgeruld 6,39. .'J49 

Merrv-gci-roumi. J. W. Hile 6.39..386 

Metal drill. Mills & Smith 639.262 

Metal working to<d, B. M. W. Hanson 6:i9.561 

Metal working tool. E. C. Peck 639,279 

Milk test bottles, machine for shaking Babcock, 

H. K(.l Is 6,39.404 

Mill. See Cane mill. 

Minecate. W. IL Tschantz 6.39,629 

Mining machine. W.T. Moss 6.39.267 

Miter board attachment, P. A. Holraberg 6.39,;!'^ 

Moistener and sealer, envelop, H. A. Thexton.... 6:19.314 

Mop, V. Winquist e39.479 

Motor. See Water motor. Wave power motor. 

Mower grass catcher, lawn. W. J. Brenuau 639.346 

Mowing machine, J. A. Allen 639,335 

Mowing machine gathering attachment, R. Ij. 

Everett 639,220 

Music leaf turner, G. A. Robbins 639.613 

Nail. See Horseshoe nail. 

Nutlock, J. A. Overall 639,607 

Oil, apparatus for volatilizing and burning, H. 

Luekenbach fK39.2,=>7 

Oil enp, sight feed, H. Ritter 639,293 

Oil from water, apparatus for separating, Camiz 

& Bettoni 639.519 

Oilstone box, W. Black, Jr 639.343 

Optical surfaces, machine for forming, P. Gau- 

tier 639,371 

Ore pulverizer, railway, H. Mann 639.418 

Ore separator. F. A. Pratt 639,433 

{Continued on page Ji^8.) 
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MAXIMUM POWER-MINIMUM COST. 

Ifyouuse a pump for 
beer, lard, acids, starch, 
I petroleum, brewer's 
■ mash, tanner'H liquor, 
' cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to pet the 
TABER ROTARY PUMP 
which does the most work at 
. the least expense. Simply 
I constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
sMlled workman. Defects guaranteed. Catalogue free. 
fABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S. A. 




Buy Telephones 

THAT ARE GOOD--NOT "CHEAP THINGS." 
The difference in cost is little. We guarantee 
our apparatus and euarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good* 
WESTERN TELEPHONE CONSTRUCTION CO 

250-254 South Clintnn^t.. Chicago. 
Largest Manufacturers f Telephones 
exclusively in the United States. 





NICKEL 

Electro-Plating 

kfnrmt aai laterial. 

THE 

Hansan& VanWinkle 

Co., 

Newark. N. J. 

136 Liberty St., N. Y. 

30 & 32 S. Canal St 

Cbicaffo. 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perfoimed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 

§as generators, gasometers, burners, etc. Contained in 
ciENTiFic American Supplement, Nob. flH^*, 
lOUl, JOOr, 101*2, 1014. 1015, i016, 102'2, 
10:i5, 103S, 1057. 1064, 1071, 107*2, 108'2, 
1083, 1084. 1085, 1086, 1104, 1124. 1132, 
1 149 and 1 1 30. Price 10 cents each, by mail, from 
this office, and all newsdealers. 



TO MINE OWNERS. 

You need a HOISTING 
ENGINE. You want the 

best, strongest, safest, most 
up-to-date engine that is 
made-themost durable and 
yet the greatest saver of 
money. Send for our free 
catalogue and state tbe size 
of engine you want. We 
build them for mines, quar- 
ries, and docks. Botb friction 
and geared hoist, R to 150 H. 
P. All parts easil y interchangeable. Weber Gas & Gas- 
oline Engine Co., 402 S. W. Boulevard, Kansas City, Mo 




"Universal" | Kneading and Mixing Machines 

Over 6200 in use. Over 300 varieties 
in 15» different industries. 

Patented in all countries. 

.WERNER & 

PFLEIDERER 
PSaeinaw, Mich. Build- 
' ers of all kinds of Chemi- 
cal Machinery, also at 
CannBtatt,London, Vienna, 
Berlin. Paris and Moscow. 
^83 Highest International Awards 




P. T. Austen, Ph.D., F. J. Matwald, L. S. Mott, 
President. Vice-Pres. Sec.andTreas. 

The Auslsn km\ Eeseareh Co. 

Experimental Investication of Technical Problems. 
Researcb Work for Manufacturers. Improvement and 
Inventioii of Processes and Products. Utilization uf 
Wastes $od Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing, Perfecting, Introducing and 
Disposing of Processes and Products. Manufacturing 
Formulas. t^~ ExpUtnatory Circukir on Applicatimi. 
52 BEAVER STREET, NEW YORK. 




MIETZ & WEISS 

KEROSENE 

and GAS Engine 

The most economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1897, U. S. 
and European countrieB. 
Send for Catalogues. 
AUGUST MIETZ, 
128-132 Mott St., New York. 

MARKT & CO., 
London, Hamburs* Paris. 



THE MODERN ICE YACHT.— BY GEO. 

W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc- 
tion of the fastest and best kinds of Ice Yachts of the 
latest, most approved forms. Illustrated witb engrav- 
ings drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained m Scientific 
American Supplement. No. 694. Price 10 cents. 
To be had at this oflBce and of all newsdealers. 



FASTER THAN SHORTHAND! 
One stroke Prints a Word 

NO MORE MISTAKES. 

No more illegible notes. 
You can become a steno- 
grapher at home in 
six weeks with- 
out a teacher. 
Machines 
for the 
BLIND. 

Anderson Shorthand 
Typewriter, 2 53 Broadway, New York. 




Automobiles 



639.5.01 



The SciENTrFiC American for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican Supplement give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are : 732, 979, 993, 1053, 1054, 1055, 1056, ia'i7, 
1058, 1059, 1075, 1C78, 1080, 1082, 1083, 1099, 1100, 1113, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New VorkCity. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 

MUNN & CO., Publishers, 

361 Broadway, new York. 



Oven. H. Adler... 639,646 

OverBow trap. F. A.Radcliffe 639,610 

Packase and lantern, combined sbipping, W. E. 

Mayo 639,422 

Paokliiir. ram for metallic, R. P. Schilling 639,620 

Pan. See Ash pan. 

Paper box, E. A. McMillin 639,269 

Paper box machine. 1. L. Sheldon 639,449 

Paper cutter, O.C. Hale 639.231 

Paper sack holder and printer. Hentel & Kunz... 639,678 
Penholder and pencil point protector, E. Bar- 

lacb 639,499 

Photographic flnder cover, W". G. Harris 639.564 

Photographic negatives, apparatus tor marking. 

J. G. Baker 639,496 

Pianoforte action. T. C. Lewis 639,255 

Picture frames, device for bending moldings to 

form. L. A. Belmont 639,342 

Pin. See Clothes pin. Cotter pin. 

Pipe core. J. W. Bonta 639.508 

Pipe covering, non-conducting. W. G. Chapin — 639,52;1 

Piston or plunger, W. Dockum 639,36:1 

Plane, shoot. V. Royle 639.617 

Planing and matching machine. G. W. Bugbee.. . 6;o9,3.'>;j 
Planing machine feeding device, J. R. Thomas.. 639.31."» 

Planter, corn. Hunt & Friberg 6;j9.2o9 

Plaster. W. H. Beardsley (i;i9.340 

Plow, subsoil. T. W. Campbell 639,356 

Press. See Bale cotton'press. 

Printed or coated fabrics, machine for drying. J. 

J. Beale 6;s,650 

Printing inking mechanism, multicolor, A. D. 

K eneston G:j9,247 

Printing machine, fabric. H. M. Harley.. 639.382 

Pro;|ectile. explosive. C.Coleman 639.214 

Projectiles, cartridges, or like bodies, apparatus 

for arranging. P. Pondorf 6.39,4:11 

Pruning shears. A. W. Conatser 639,525 

Puller. See Weed puller. 

Pulley, split. G. P. Brubaker 639.351 

Pulverizing machine journal box. J. C. Clark 639,360 

Pump, mercurial air, H. S. Maxim 6:19,593 

Pum ping engine, duplex, H. L. Perrine 639,282 

Pumping engine, duplex steam, H. L. Perrine 639.28.3 

Puzzle. D. McGenniss 639,602 

Pyrometer, pneumatic, Uehling & Steinbart 639,317 

Rack. See Bicycle rack. Clothes rack. 
Railway coaches, dust and cinder guard for. J, S. 

M cKenzie 639,426 

Railway frog. C. F. Kress. Jr 639,251 

Railway joint. C. Smith 6:19.453 

Railway switch. M. S. Plttman 639,284 

Railway trains, safety van for, J. Emden 6:19,:167 

Railway or tramway, elevated or girder, G. 

Barker 369,498 

Railways, contact shoe for surface contact, M. T. 

A. Kublerschky 639,2.52 

Range, gas. Moon & Graves 6ii).263 

Razor strops, holder for endless. W. D. Evans — 639.545 
Reflector for Incandescent lamps. E. F. Gennert. 639.372 

Refrigerator. B. M. Stewart 6:19.308 

Refuse destructor, etc.. J. A. & W. K. Baker 639,649 

Register. See Autographic register. Cash regis- 
ter. 

Rivet catcher. W.J. Beighey 639.5ft3 

Rock and ore breaker. Hanna & Capen 639.558 

Roller and harrow, combined, N. Schwartz 639,697 

Rotary engine, E. Bennett ... 639.504 

Rotary engine. H. A. Buck 639,659 

Rotary engine, E. A. Wilcox 639,327 

Sands or tailings while under treatment by sol- 
vents, means for mixing and aerating, W, 

Duncan 639.610 

Sash balance, G. Barnes 639.500 

Sash fastener. G. W. Manuel 639,419 

Sash lifter, R.Washburn 639,.121 

Sash lock, A. R. Fergusson 639,546 

Sausage linking machine. C. E. Avery 639.648 

Saw guide. J. A. Leaf 619.411 

Saw guide, band. F. J. Perkins 639.280 

Saw horse, O. Barnett 639.501 

Saw tool. E. L. Post 639.285 

Saw tooth shaping apparatus, F, W. Walqulst 

et al 639,472 

Saws, machine for sharpening gangs of, C. Carr.. 639.358 
Sawing apparatus, ribbon or band. T. Kirschner.. 639.402 
Scale and value calculating and registering mech- 
anism, weighing. h\Ji. Fuller 

Scoop or bucket. C. Berghoefer 

Screw cutting die. C. J. Harrington 639.232 

Scythes or sickles, manufacturing. R. Commi- 

cbau 639,665 

Sealing apparatus, jar, W. A. I.orenz 639.080 to 639,682 

Secondary battery, O. Behrend 619.652 

Sectional boiler, H. M. Hoffman 639,574 

Seeder attachment, broadcast, L. A. Wright 639,486. 

Separator. See Cream separator. Ore separa- 
tor. 

Sewing machine. C. A. Dearborn 639.f»69 

Sewing machine, filled sack, L. E. Curtis 639.216 

Sewing machine trimming attachment, looped 

fabric. W. H. Beck 6ffl,.502 

Shade and curtain bracket. G. W. Rush 539,4.39 

Shade fixture, window. P". B. Moore 639,423 

Shafts, regulatorfor power or propeller, L Treu- 

betzkoy 639,470 

Shears. See Hand shears. Pruning shears. 

Ship. O. Akerberg 639,334 

Shoulder brace, A. Scott 639.446 

Shuttle, self threading. E. H. Hyon 639.441 

Singeing machine. R. Atherton 639.493 

Slug or nail strips, apparatus for making, H. H. 

Buflum 639.694 

Snap hook. G. H. Stewart 639.309 

Snufftablet. W. L. Dudley 639.365 

Snuff tablets, manufacturing, W. L,. Dudley 619,366 

Sole, fiexible shoe, J. Beck 639.651 

Speculum. W. Scheerer 639,444 

Spinning or other textile machines, hoop for 

drop wires of, W. J. Morgan 639.264 

Sprinkler. J. B. Rhodes 639.289 

Stacker, pneumatic straw. J. K.Sharpe, Jr 639.448 

Staking machine. Vaughn & Perkins 639.:119 

Steam boiler. W. H. Cook 639.530 

Steam engine. H. A. Zlnn 639,644 

Steamer and boiler, combined. R. W. Welty 619.474 

Steamer and boiler, culinary, E.E.Ward 639.473 

Stencils, apparatus for reproducing by, W. 

Smith 639,623 

Stopper. See Bottle stopper. 

Stove. V. Spindler 6:19.624 

Strainer, vessel, J. Buckley 639.208 

Strapcutting machine. C. VV. Newton 639,272 

Swing. F. L. Harris 639,563 

Switch. See Derailing switch. Electrical snap 
switch. Railway switch. 

Syringe nozzle, F. Hurlbut 639.576 

Tag. shipper's. J. E. Hewett 639.236 

Tap. beer, R. E. Kabisch 639,582 

Telephone, automatic, B. E. Rles 639.291 

Telephone switchboards, drop restoring device 

for. F. B. Cook 639..527 

Telephone transfer board. F. B. Cook 639,528 

Telpphonic systems, apparatus for, F. B. Cook... 639,526 

Thill coupling, W. A. Lapp 639,253 

Thill coupling, G. B. Lutz 639.415 

Thill, vehicle. C. A. Ray 639,612 

Ticket, railway. G. A. Hinkle 639,572 

I'lle structure and tiles therefor, F, L. O. Wads- 
worth 639,637 

Tire, cushioned pneumatic vehicle, E. Kem p- 

shall 639391 J, 639.400 

Tireshrinker,!'. R. Pangle 6:19.277 

Tire valve Inserter. A. Whlsler 639.47*) 

Tire valve support and air pump. E. Gabei 039.552 

Tobaccp pipes, nlcotin extractor and smoke 

cooler for. P. Johnson 639.397 

Tool, combination, W. A. Hauger 639,566 

Tool holder, Normand & Hyde 6,39,428 

Top roll, L. W. Campbell 6:19.211 

Torpedo shell for high explosives. L. Gathmann. 639.227 

I'rack sanding device, car. A. L. Sprague 6:39.625 

I'raction increasing device. S. Woodall 619.483 

Transplanter. H. C. Benton 639,654 

Trap. See Animal trap. Overflow trap. 

Trap. O. F. Baum 639,.3.39 

Trap. J. D.OIineer 6.39.H06 

Trap hook, W. Gabrielson 639,,553 

Tree lifting and transporting device, D. F. Pre- 

vost 639,286 

Trousers clasp, A. B. Herald 639.568 

Truck and carrier, combined, E. A. Barnes 639.:i,38 

Truck, car. E. G. Nlcewaner 639.273, 619.274 

Truck, double, Wilkinson & Gee 619.619 

Truck, house moving, ,1. E.Tandy 639.461 

Truck, maximum traction. S. E. Clarkson 639,361 

Tubes, apparatus for manufacturing steel or 

other metal. Sharp & Billing 6.39.299 

Tug. hame. A. Grisso 639,229, 639,230 

Turbine, steam, C. A. Parsons 539,608 

Type for Arabic characters. Guest & Richmond.. 619,379 
Type setting apparatus, Johnson & Low... 639,244. 639,245 

Typewriting machine, L. S. Burridge 639.660 

Typewriting machine, C. H. Shepard 639.:i00 

Umbrella, bicycle. G. Valiant 639.614 

Umbrella, folding. Grove & Stover 639.5.56 

Unloader. W. G. Jlbben 539,,396 

Upholstering apparatus, E. F. Bralsher 639.512 

Valve, J. A. Dyblle 639.673 

Valve action, pneumatic. J. Wieser 619.477 

Valve gear, pumping engine, H. L. Perrine 539,281 

Valve, relief, H,S. Rlngl 639,4,35 

Valve, steam or other fluid actuated, J. B. 

Rhodes 639.288 

Valve, straightway, E. H. Lunken 639,258 

(Continued on page liSt) 



Cbe typewriter Exchange 

\]4 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfjeld St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 Nortti 9tti St.. 

ST. LOUIS, MO. 
432 Diamond St., 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE, MD. 

We will save you from 10 

to 50% ou Typewriters of all 

makes. SeiKi for Catalogue. 

VELOCITY OF ICEBOATS.— A COl7- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of Ice 
Boats, demonstrating how and why it is that these cratt 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained in Sci- 
entific American supplement. No. ^14* Price 10 
cents. To be had at this office and from all newsdealers. 





Do you want $ $ $ $ ? We want Agents every wneitf i 
The Windsor Collar and Cuff Company, Windsor, Conn. 

The "Wolverine" Three Cylinder Gas- 
oline Marine Engine. 

The only reversintr and self starting 
gasoline engine on the market. Lightest 
engine for the power built. Practically 
no vibration. Absolutely sate 
Single, double, and triple marine 
and stationary motors from H to 
30 H. P. tW WrUe for catalogue. 

WOLVERINE MOTOR WORKS, 

Grand Rapids, Mich. 





Manufactory Establisbea 17t>i. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. Sl'EEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISl'S" MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 



It pays to hoist 
with a WITTE 
HOIST. It Is 

sa f e, simple, 
strong, and built 
especially for 
service far from 
factory. Write 
for cat. 8. A. 
Witte Iron 

Works Co., 
1207 Walnut St., 
Kansas City, Mo. 




ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of toe rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
gumps and engines. 38 illustrations. Contained in 
nppLEMENTS 1 lo9, 1110, 1111. Price 10 cents 
eacb. Forsaleby Munn & Co. and all newsdealers. 




20th C E N T U R Y ^^^i^rc^K"' 

This Ideal Gentleman's Launch, elegantly finished, 
simple, seaworthy, safe, reliable. Seats 8. Speed 6 
miles. Guaranteed for one year. Price $200.00. Order 
now, avoid Spring rush Send 10 cents for handsome 
76-page catalogue of Steam and Sail Yachts, Launches, 
Row Boats, Canoes. RACINE BOAT MANU- 
FACTURING CO., Box D, RACINE, WIS. 



GERE GASOLINE- ENGINES 



SIMPLEST BOAT EN6INES MADE 

C^BIN— OPEN BOATS 

g ENfilNE CASTINSS, boat rRAMCS 

L6E0.rt.6ERE VACHv^-j^tH WJ(5. 

STAMPS GRAND HAPrDS.MICrtlGAN. 




?, THE 



HOCCSON" 

^POCKET TIME STAMP 

Prints Tear, Month^ Day. Hour and Min- 
ute. Correctly timing every act. opera- 
tion ortransacti on. Watchman and Em- 
ployes' register, general time and check 
system, an absolute necessity in every 
business. Ah- cushion base. Operated 
without pounding. Complete with die 
and init ready for use. I^" Guaranteed 
forp&rfect work and cm-recttinie.orTnmiey 
reftmded. 27 Thames St„ N. Y. 



The Yankee DRILL GRINDER 



for grinding both Twist and Flat Drills. 
Grinds all si zeil drills from ^ to 2M in. Can 
be set for any size in a few seconds. Gives 
any desired clearance. Fully guaranteed. 
"Can't Grind Wrong.*' Catalog free 

G. T. EAMES COMPANY, 
350 Asylum Ave., Kalamazoo, Mich* 




. INK. 



"THE WIZARD'S TABLET" 

These tablets make the only writing 
I fluid that cannot be removed with acids, 
flows freely, takes copy, cheap, perma- 
nent (not aniline), send 10c. for seven 
oz, three colors. EDISON CHEMI- 
CAL. CO., P. O. Box2397, N. Y. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
sbowing details, ("ontained in Scientific American 
Supplement, No, 11. 18. •Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



You ^^ . 

spend thousands TL 
on coal bills— but how much ^ 
to save the steam ? Want to knov 
more about it ?— Ask for our book- 
let "H " on the HEINTZ STEAM TRAP. 

WILLIAM S. HAINES CO., 
136 South Fourth St., PhUadelphIa, Pa. 




T/h^I^rfce 

lehipd^hjeTorce 

' Is the educated mind which plans 

and directs the work; of others. 

You can rise to a higher position 

without Interrupting your worjc 

orleaThighome. Youcanget 

A Technical 
Education 

BY MAIL.*' 

have prepared successful Mechanical 
-- Architectural Drauffhtfinien, Elec- 
trical or Steam Enerneers, Archl> 
tectOt Surveyors, Chemists, Corres- 
pondents, Stenosraphers and Book- 
keepers. Write for circular. Uentioa 
the profesaion you wish to enter. 
The International CorreipondencB Sefaoolit 
Box 94S Scranton, Pa, 



ACETYLENE APPARATUS 

Acetylene nuraberof the Scienttpic American Scp- 
PLKMtiNT, deacriblng. with full llluatratlons, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
Theeaa as made for and used by the microacopist and 
student ; its uae in the magic lantern. The new French 
table lamp making ita own acetylene. Contained in 
Scie;«itific Americak Supplement. No. 1057. 
Price 10 cents prepaid by mall. For other numerous 
valuable artlclea on thla aubject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 




This h»Bt8 Windj Steam, or Horse Power. 
Weoffertfae WEBSTEU S>^ actual horse power 

GAS EIMGXNK 

for #150. leaa 10 per cent discount for cnsb. Built 
on interchangeable plan. Built of beet material. 
Made in lots of 1U(i therefore we can naake the pricA. 
Boxed for shipment, weight 800 lbs. Made lor Gas 
or Gasoline. Also Horizontal Engines, 4 to 3U b. p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

Eastern Branch: 38-DDey Street. New York City. 

Southern Agents: Boland 4 G3chwind Co., Ltd., 

Sa Peter and Lafayette StB„ New Orleans, La. 



BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires.— A practical article Illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together witn rubber band plugging 
and tbe use of puncture bands. 9 illustrations. Con- 
tained in Supplement llOvf. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



OTT^T'S 




with the Improved Wash- 
burne Patent Cuff* Hold- 
ers can be placed just where 
you want them; will never ' 
slip but may be instantly re- 
leased. Drawers Supporters, j 
easily adjusted or taken off— I 
excellent for holding golf ' 
trousers. By mail, 20c. the 
pair. I^~ Catalogue shovnng 
these and other novelties, free. 
rican Ring Co.. Box P, Waterbury, Conn. 




Calcium Carbide 

FOR EXPORT. 

E. A. NERESHEIMER, 
35 Nassau St., New York City. 



FIREPROOFING TESTS OF FULL SIZE 

Columns and Girders. A detailed study of a disastrous 
Are In a supposedly fireproof building, together with 
diagrams and figures showing a plant for testing struc- 
tural ironwork. 9 illustrations. Contained In Supple- 
ment 1097. Price lOcents. For sale by Munn & Co. 
and all newsdealers. 



# 



Jil^^REMO (AMERA 

'^'" USE IN ALL PARTS 
^ """WORLD. 



^^B^ 



$5«.»io$5u»j' 

5EN0 FOR CATALOGUE TO 



ROCHESTER 0PTIC'\rc9 ^ 

■ 30 SOUTH STR. R0CHE.STE.Rrrx 






The Pipe of the Century. 

-,.,.- >>>■■■ ■ lunvnnn-rii pitfnt 



...THE.. 



MALLINGKRODT 



" PATENT 



NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE, IS THE ONLY PIPE FIT FOR A 

GENTLEMAN TO SMOKE. 

Bowls of tbe Best French Brier, exceedingly 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. There are no filthy stems to clean, 
and by a simple and effective construction, the poison- 
ous nicotine juices are thoroughly absorbed before 
reaching tbe mouth, and a cool, clean and healthy 
smoke thereby assured. Money refunded If not satis- 
factory. Over 100,000 sold In 1896 alone. 

Send for Illustrated Circular *' S. A." and prices. 



THE HARVEY 

275 Canal Street, N. Y. 



& WATTS CO., 

Station E, Philadelphia. 




Mechanical Movements, 

Powers, Devices, and Appliances. 

By Gardner D. Hiscox, M E„ Author of "Gas, Gas- 
oline, and Oil Engines." 

A Dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices In any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and Inventive field, for the use of Machinists, Mechan- 
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ILLUSTRATIONS. 
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Acetvlene g&s burner. . 116 

Acetylene Kaa generator . 148, 331 
Acetylene Ras works, destiuct. . . 281 

Acetylene generator, auto 2!iJ8 

Acetylene lamp, portable. '277 

Africa. South, scenes in 333 

Aeathanmua spbenocenia 21 

Air, compressed, traction 177, 

184, 185 

Air compressor 36 

Air. liquefied, plant 36, 37 

Alabiima. battlesblp 217 

Alaska, earthquake in 405 

America, yacnt 248 

Ammunition, cordite liW 

Apparatus. Voita's . . .57, 58 

Aqueduct, Wachnsett 293 

Arch. Dewey 187 

Arch, train sbed. moving 5:( 

Armament for battleships 169 

Ajmorclad Ilecrl Quatre 877 

Armor pi te, American 844 

Asabet bridee 292 

Asama. cruiser 65 

Atlanta, cruiser, reconstr 417, 424 

Automobile, acetylene gas 813 

Automobile, a racing 277 

Automobile, electric 101 

Automobile, electric, Riker 244 

Automobile for physicians 6 

Automobile, transcontinental ... 75 



Ball bearings 8 

Baltimore, cruiser 209 

Barrow, a two-wheeled 189 

Basin, CT. S. experimental... .17,25. 26 

Basket strip cutter 309 

Battery, monitor 196 

Battle chari'it 251 

Battleship Kearsarge 33 

Battlesblp Yashima 73 

Battleships, armament 169 

Bean clock, a 133 

Bearing roller, Grant 197 

Bearing roller, new 212 

Bearings, ball 8 

Beaver, yacbt 296 

Ball tire. Mossberg 7 

Bell, telegraph 409 

Bicycle bell 7 

Bicycle, chainless 231 

Bicycle gear 6 

Bicycle riding, fast 41 

Bicycles, grotesque 421 

Biga di Fraesino, tbe 251 

Bison and young 379 

Boat, canal, steel 132 

Boat, submarine 876 

Boats and sails 265 

Boiler, Baird's 260 

Boiler feed apparatus 315 

Bore at Moncton — 856 

Boston, cruiser ;. 209 

Brake, bicycle 404 

Branding instrument, new 347 

Bridge. Asabet ... 293 

Bridge, a stage -. 232 

Bridge, Brooklyn, illumination.. 2>5 

Bridge. Mungsten 168 

Brooklyn, cruiser 216, 217 

Ifroughnm. electric... 101 

BufTalo calf 379 

Buffalo in snow 379 

Buoy, life 40 

Burner, gas. acptylene — 116 

Butter moulder and cutter 276 

Button, pearl, industry 81 
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Brier, drum, rotary 

Drill. mtner'H 

Driving mecbanism for fi ins. 
Duster, Insect powder 
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B^arthquake in Alaska 

East River tunnel 

Eclipsfi cf tbe sun 

Eidoeraph 

Electric eflects, novel. 

Electro-cycle, Eastman 

Electrographs 228, 

Electromobile, Cbapman 

Engine, dividing 

Engine, express 

Engine, hich speed . 

Engine, hydraulic, John's 

Engine, rotary 

Engine, rotary, Calliban's 

Engine, rotary, new 197, 

Engine, rotarv, Scott's 

Enidne, traction, buge.. 

Experiments, chemical 

Exposition, Export, National 

Exposition, Parts 

Engines, exbauster 

Engines of the Wisconsin — 385, 
Engines, rotary 



Feedwater apparatus 

Fence wire tigbtener 

File, jig, new 

Fire escape, novel 

Fire escape, new 

Fire flebters, San Francisco.. 

Fireprooflng wood 

Fish, kelp 

FIsb. walking 

Fishes, photographing. , 

Flagstaff, painting 

Flasb light lamp 

Flue cutter, Eruger's 

Plue stopper, Fleming's 

Fountain, quiCKSllver..- 

I Fuel gas , 

Fuji, battlesblp ...... 
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Matsusbima. cruiser 

Mauna Loa In eruption 

Medal. Paris Exposition 

Medal to Scientific American 

MegalosauruB aquilungius 

Menu card, novel 

Mergenthaler, Ottraar 

Meteors, region of the 

Mirror grinding apparatus 

Moki snake dance 

Mold for rollers 

Monitor battery 

Monitor Puritan 

Mosasaurs 

Moth, gypsy 

Motion, perpetual 

Motor trucks 

Motor, watRr and air 

Mowing machine, sickle grinder. 

Mungsten bridge 

Museum, Botanical Garden 



Cab, electric, Jeantaud 324 

Cactus, a aiant 283 

Galori meter, respiration 85 

Camer a b iograph 264 

Canal boi* t, steel 132 

Capillarity, experiment in 3G0 

Car boring macbi ne 276 

Gar, instruction 374 

Car, trolley, disaster 117 

Cartridge shell loader 388 

Castner, Hamilton Y 346 

Cave, manufacturing in a 89 

Center board, fin keel.. 186 

Cereus gtganteus 'i83 

Chariot, battle 251 

Chicago, cruiser 33 

Chimney top and cowl 164 

Chitose. cruiser 73 

Clock, a bean 133 

Clutch pulley. O'Brien's 260 

Coaster hub, new 299 

Coffee, electric heating 91 

Columbia and 8bamrock 107, 264 

Columbia disabled. 97 

Columbia, the 249 

Cold box, bome-made 228 

Collision, railway, curious 394 

Concord, gunboat 209 

Conduit-crossing, new 292 

Cooling appar. for water 164 

Cordite ammunition 12*2 

Correspondence Instruction.. 369, 374 

Courthouse going to court 232 

Coyote, tbe 347 

Crab, stone 425 

Oranksbaftof Deutsctaland 100 

Cruiser Asama 65 

Cruiser Chicago 33 

Cruiser Denver 149 

Cruiser Matsushima 65 

Cruiser New Orleans 149 

Cruisers. Japanes*^ 65, 72, 73 

*'ru1sers, United States 209 

Cycle, electric, Kastmaa 52 
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G 

Garden, Botanical. New fork.... 361 

Gas burner, acetylene 116 

Gas explosion, New York 357 

Gas, fuel 104 

Gas generator, acetylene 148 

Gas purifiers 104 

Gear, bicycle 6 

Generator, gas 105 

Genesee, yacbt 296 

Geyser, remarkable 27 

Great Eastern and Oceanic. .200, 201 

Grey town Harbur, map of 278 

Grinder, sickle 148 

Grindstone banger 6 

G un, semi-automatic 88 

Guns, naval, at Ladysmlth 388 

Gypsy moth, tbe 345 
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iladrosaunis mi rabills 

Hantier. grindstone , 

■ Hashidate. cruiser , 

I Heatina, water, electric 

Henri Quatre. armorclad , 

I Henry. Joseph , 

' Herbarium, Botanical Garden. 

Homeof Joseph Henry , 

I Hoop strip futter 

I Horse, the TrOjan ...-. , 

I Hose wagon, electric 

Hurricane, Porto Rico 

Hydrogen, phosphur., rings 

. Hydrogen, solid, apparatus 
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377 

408 
361 
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200 
360 
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Ice manufacture 145, 151 

Illinois 217 

Indicator, letter box S40 

Induction cotls, Henry's 408 

Ink well, suspended 214 

Insect powder duster . . . 404 

Instruction car S74 

Iowa, battleship ^17 

Island, San Nicolas ....23i,234 

Istbmus, Catalina Island 280 

Itsukuskima, cruiser. 73 



Jig file, new.. 
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Kangaroo, boxing . 101 

Kearsarge, battleship 33, 216 

Kentucky, battleship 216 

Kitchen, a Carmelite 91 

Kite, cellular, Lecornu 360 
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Dam, Wachusett 29S 

Dance, snake, Moki 161 

Darning machine 38 

Denver, cruiser 149 

Deutscbland crankshaft 100 

Deutschland, steamer 11 

Dewey, Admiral 219 

Dewey, Admiral, at Trieste. . .113, 121 

Dewey arcd 187 

Ditching aoroBB great divide.... 245 

Di Tiding enffine 84 

Douglass Hoaghtoo, wreck of... 308 



Lamp, acetylene. 

'. T^amp. ^asb light 

I Letter box indicator 

Letter by Volta 

Life buoy. 

Ligbtbouse, Romer Shoals . 

Lightning, ribbon 

Liquefier. air . 

Lizard, sea. fossil 

Lizards, American, extinct.. 

Lock, pin, Egyptian 

Locomotive, express 

Locomotive, road 

Locomotive, weighing 

Louse, pea 
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21 

155 

139 

. 68 

164 
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Maestro, the 

Magnet, intensity 

Magnets, the firBt 

Magnetic apparatus, Henry's. 

Maine, battlesblp 

, Maroon l,Uignor 

I Matcher head, novel... , 
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Naosaurus claviger 21 

Navaho Indian 27 

Navy, Japanese 65,72.73 

New Orleans, cruiser 149 

New York, cruiser 217 

Niasiira Falls power plant 305, 

Niagara power plant 49, 56 | 

Nitrogen preparation.. .360 

Noses, a contrast in 165 
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Oceanic and Great Eastern . . .200. 201 

Octopus, a large 180 

Oil retaining journal 299 

Olympia at Trieste . 113,121 

Olympia. cruiser 209 

Omelette, the magician's 251 

Optical apparatus, lighthouse 341 

Oregon; battleship 216, 217 

Orton, Edward. . 123 

Ostrich as beast of burden ill 

P 

Painting flagsCaffs 26 

Palaces of Paris Exposition 337 

Paris, steamship, los« of.. 24 

Patagonia, explorations in . . .321, 328 

Pealouse 326 

Pearl button industry 81 

Phaeton, electric. 324 

Phlladelphin subway 257, 261 

Photographv of the stomach. ...171 

Pierat Port Los Angeles 280 

Pipe cutting tool 52 

Plow, gang, new 276 

Plow, Phiilips' 260 

Polyphone.the 100 

Pnrto Rico, hurricane in 200 

Prince Lulgi of Savoy 75 

Pulley, clutch. O'Brien's 260 

Pump governor, automatic 420 

Purifiers, gas 104 

Puritan, monitor 217 
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Railroad, Trans-&iberian..l29, 136, 137 

Railway signals 373 

Railways of the world 401 

Raleieh, cruiser 209 

Ray, X. delusion. .. 372 

Reservoir, removal of 152, 153 

Respiration calorimeter 85 

Ribbon lightnine 116 

River. Petit Codiac 356 

Roentgen ray delusion 372 

Roller oearing. (Jrant 197 

Roller bearing, new 213 

Rollers, mold for 52 

Romer Shoals liebtbouse 340 



Sails and boats 

Sails, wind vortex in 

San Jaun, delta of 

San Nicolas Island 233. 

Sash balance, new 

Saw. croBs-cut 

Screw machine, automatic. 

SbamrocK, accident to 

Shamrock and Columbia 107, 

Sickle grinder for mowiug mach .. 

Signals, railway iO, 

Smokestacks, raising 

Snake dance; Moki 

Song scale measuring instru 

Statues, chantfing scale of 

Steamer Deutscbland 

Steamship Paris, loss of 

Stick, throwing 

Stomach, photography of 

Stovepipe coupling 

Submarine vessel La France. 

Subway. Philadelphia 257, 

Sulphur, experiment with 

Sun. eclipse of tbe 

Switch-lock, new 

Switch-throwing device 
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277 Takasa Jo, cruiser 

, 357 Tea factory, American 

340 Tea growing, experimental 

Tea leaves, packing.. 

Tehnelche group 

Telegraphy, wireless, at races — 

Telescope, great, of Paris 289. 

Tightener, fence wire 

Time stamp, pocket.. 

Tire bell. Moosbera 

Tire, vehicle, improved 

Tomb of Romulus, relics from... 

Tomb of Vulia 

Torpedo boat destroyers.. 

Traction, compressed air. .177,184, 

Traction wheel 

Train shed arch, moving 

Tree dwelling, a 

Tricycle, electric 

Trolley car disaster 

Truck, acetylene gas 

Trucks, motor 

Tunnel, Bast River 

Tunnel, Philadelphia 257. 

37&4'^rurbine, steam. Parson's 

Turbine water wbeel 
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Turbo-alternator 329 

Turbo-generator 329 

Tylosaurus, bead of.... 7 

V 

Valve, safety, new 393 

Valve, slide, new 347 

Vehicle, electric 244 

Vencedur and Canada, yachts.... 296 

Verde antique quarry 393 

Victoria, acetylene gas -^ 

Vo.ta, Alessandro 57 

W 

Wagon hose electric 404 

Wagon tongue support 84 

Warcharl-t 251 

Water cooler 228 

Water, drinking, cooling 164 

Water formation from hydrogen. 309 

Water, synthesis of 309 

Water wheel, turbine 84 

Water works. Boston. .. 29' 293. 294 
Whalebacks in great blockade. -^08 

Wbeel liarro w, Griea' 139 

Wheel, traction ;«1 

Wind, action on sails 265 

Wind vortex in sails 327 

Wisconsin, battleship 217 

Wisconsin, engines of 385, 3S9 

Wood fireprooflng plant ..193 

Writing on water 360 



Xiphopages 266 



Tacht racing, International.. 225, 

243, 248. 249 

Yachting on great lakes 296 

Yasbima, battleship 73 
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Figures preceded by a star (♦) refer 
to illustratea articles. 



Accumulators, heat 391 

Acetone developer 124 

Acetylene Association 100 

Acetylene, drawbacks to use of.. 204 
Acetylene, explosivefeatures... 854 

Acetylene gas burner ♦IIO 

A cetylene gas generator +148 

Acetylene gas generator, new... .*331 

Acetylene gas in Hungary 375 

Acetylene gas plants 247 

Acetylene eenerator, automatic. ♦228 

Acetylene lamp, portable *277 

Acetylene lighting of cars 71 

Acetylene motor wagons ♦813 

Acetylene, non-explosive 90 

Acetylene works, destruction ...♦281 

Acid, chromic 407 

Advertising, government.France 258 

Advertising, public, abuse 263 

Aeroplane, accident to a 290 

Aeroplane or airship?. .H70 

Africa, mining interests of 243 

Africa, our tradR with 188 

Africa, South, future of 342, *358 

Aged, the, temperature of 164 

Agriculture, experiments In 318 

Agricult ure, year's progress 346 

Air brake decision 74 

Air, compressed, traction ♦184 

Air. liquid, as an explosive 179 

Air, liquid , in m edi cine 83 

Air, liquid, plant •36 

Air, liquid, promoting 258 

Air resistance In moving bodies.. 70 

Air resistance problem 66 

Air resistance question 102 

Air ship, German, g-eat 311 

Airship or aeroplane?. 370 

Alabama, speed trial of. 162 

Alarm, a false 4 

Alaska, discoveries in 91 

Alaska earthquake, late *405 

Alaska region — 40 

Albany, the, stability of 290 

Allen, Grant, death of 295 

Alloy white metal candlesticks . 42 
Alloys, corrosion of in sea yrater. i'B 

Aluminum varnisb 407 

Amber in Eastern Prussia 188 

Amber, German 26i 

Ammunition, English cordite.... ^122 

Anaesthesia by electricity 247 

Anaesthetics and seeds 407 

Animal tool users 51 

Animals, imported, danger from. 371 

Animals, treatment of . 21 

Animals, wild, trade In 387 

Anthropology, American, prob- 
lem 147 

Antiquitiesin Epbesus 294 

Apparatus, [ipilcul, litihtbouse...^:^ 

Appendicitis, cauees of 314 

Appendicitis, history 422 

Apples. Amerlciin 419 

Aquarium of PaTis Exposition... 215 

Arc, electric, hissing 01 71 

Arc lights for steeples 135 

Arcb, tbe Dewey *I87 

Arch, train sbed. moving *53 

Architects, Naval, Society., 345 

Armatures, balancing of '^95 

Armor-clad Henri Quatre ♦377 

Armor, Erupp, and Congress 226 

Armor, Krupp and Harvey 378 

Armor plate. American *344 

Armor plates for bank vaults — 5 

Armor question, the 306 

Anns and the man 210 

Army transport service 278 

Arctic Club, the 70 

Arsenal, Watertown 54 

Artichoke poisoning 74 

Association, American, meeting, 

6, 147, iffl, 179 

Assouan dam, work on 326 

Athletes, diet of 164 

Atlanta, cruiser, reconstr *424 



Atmosphere of the earth .^t39 

Automobile, acetylene gas *313 

Automobile ambulance.. 198 

Automobile ascent of Alt. Wash. 179 
Automobile, carbonic acid gas ... 22 
Automobile in central Park.. 343, 358 

Automobile Club of America 282 

Automobile Cup. the 387 

Automobile, electric ♦101 

Automobile, electric, Rlker ^244 

Automobile horse cart ,... 70 

Automobile industry 19 

Automobile Industry, status 172 

Automobile mail delivery 343 

Automobile mail wagons 54 

Automobile motors 82 

Automobile, name for 54 

Automobile news 9.54.70, 92, I 

103, 116, 139. 153, 172. 179, 198. 214. | 
231, 246, 263, 282, 299. 316. 331. 343. 368 
Automobile owners in Europe... 172 
Automobile parade. New York . 3.31 

Automobiles in the parks 331 , 

Automobile for phvsicians ♦B | 

Automobile in Africa 395 

Automobile in Buenos Ayres 371 

Automobile news 372,394. 411 . 

Automobile plow 343 , 

Automobile, a racing ^277 

Automobiles, some French '324 

Automobile sweeping machines. 70 
Automobile, transcontinental. I 

26. 64, ♦rs 
Automobiles, Paris Exposition .. 4 



B 

Babbitt metal, melting 87 

Bacteria, masonry destroyers.... 244 

Balance, gravity, anew 311 

Ball bearmgs *8 

Banana Juice stain 391 , 

Bank vaults, armor plate for 5 

Barbers. Prench, progressive 164 

Barometer, camphor 202 

Barrow, a two-wheeled ♦ISO 

Basin, U. S. experimental ^25 

Basket strip cutting machine ♦309 

Bats, fruit. Philippine 122 

Batteries for San Francisco 119 

Battery, Monitor, the nOP 

Battle chariot, the ^251 

Battleship Kearsarge *39 

Battleship, our fastest 178 

Battleship, Russian, raising .. 294 

Battleships, armament for 169 

Battleships, United states ^216 

Bean clock, Mexican ♦i.SS 

Bearing, roller. Grant *197 

Bearing, roller, new ♦SIS 

Bearings, ball ♦S 

Bedroom, evolution of 392 

Beer, consumption of 24,891 

Beet lifting machine, prize 250 

Bell, time, new ♦? 

Bells, cylindrical 326 

Bells, history of 106 

Bells rung by mechanism 103 

Belt grease 55 

Bicycle bearing, 81. Louis' ♦SIC 

Bicycle bell, Mossberg ♦? 

Bicycle, chainless ....♦231 

Bicycle gear ♦O 

Bicycle path, Brooklyn bridge 242 

Bicycle path, trouble with 310 

bicycle ride. Murphy's 34 

Bicycling, fast +41 

Bicyclists, accidents to 11 

Biellds, a showerof 379 

Bigadl Frassino, the... *251 

Birds nesting on the sea«)bore 283 

Birds, nocturnal flight .37 i 

Blinds, color of 235 ' 

Block signals, note on 135 

Boat, roller, Enapp 71 

Bout, submarine, Holland 119, I 

346, ^376 I 

Boat, torpedo. Holland.. 154 

Boats and sails. ♦265 

Boats, canal, steel ^132 

Body, tbe, as caloric machine ... 235 

Boers and the girafTe.. 259 

Boiler explosions, theory :^27 

Boiler feed apparatus ^315 

Boiler scale and rainfall 886 

Boiler tests, note on 199 

Bo'ler with removable fire box.. .♦260 

Boiler, locomotive, new ISJ | 

Boilers, nickel steel 146 

Boilers, water tube, for warships. 6 
Bonner, Robert, as compositor... 99 

Book, letter, pneumatic 277 

Books, ornamentation of 166 

Bore. tbe. at Monctoi. ♦356 | 

Botanical Garden, New Yoric ....♦sei 

Bottle closure 7 

Brake, air, decision 74 

Brake, back pedaling «404 

Brake, trnliey car, wanted.. 162 

Branding Instrument ^347 ' 

Brass, solder for 56 

Bread, white and wholemeal 244 

Bridge, a staee ^232 

Bridge. Brooklyn, Illumination... ^235 
Bridee destroyed by electricity.. 198 

Bridge. East River, cable 354 

Bridge moving, notable 92 

Bridge. Mungsten ^168 

Bridge, st-^el. lifeofa 82 

Bridge, the American 402 

Bridges, purciiase by Japan V<1 

Bridges, railway, Japanese 74 

Brinton. D.G., death of 131 

Bromide enlarging 203 

Bromide prints, coloring 323 

Bronze bottoms for vats 43 

Bronze f ■ »r leat her 28 

Brooklyn Navy Yard 194 

BrO"ms as germ breeders 51 

Brougham, electric. ♦101 

Buflalo, disappearance of ♦StS 

Bufl'alo, repairs t o the 92 

Bug. kissing, scare 54 

Bullets, Mauser 99 

Bunsen, Robert, death of 131 

Buoy, life ^40 

Bureau of Steam Engineering... 323 

Burner, gas, acetylene ♦IIO 

Butter moulder and cutter ^276 

Button, pearl, industry 86 



Calcium 68 

Calcium carbide furnace, explo.. 359 

Calendar, Russian, change 53 

Calendar, curiosities of 74 

California national parks 307 

Camera doublets, large.. 183 

Cameras on Exposition grounds. 296 

Camp, Roman, discovery of 227 

Camphor barometer 202 

Canal betw. Riesa and Leipsic... 2S5 

Canal boats, steel ♦182 

Canal, Dismal Swamp 282 

Canal, drainage, Cbicago 274 

Canal, isthmian, note on 4 

Canal, Lakes St. Clair and Erie .. 101 

Canal locks, St. Lawrence 886 

Canal. Nicaragua 354 

Canals, St. Lawrence 263 

Canals, western view of 138 

Cancer, oripin of 71 

Candlesticks, white metal 42 

Cape Colonna 215 

Caravan tea. Russian 151 

Carbide works, explosion 390 

Carbon, resl!*tance of 198 

Carbons, manufacture of 188 

Car boring machine.. 276 

Car couplings in England 186 

Car, Inspection, gasoline 215 

Car lighting 3TO 

Car, trolley, brake wanted 162 

Car. trolley, disaster '117 

Car. cable, electric and horse 290 

Car, electric, Corea 62 

Car for religious work 376 

Car. trolley, on grades 146 

Cars, electric, Belgium 410 

Cars. Third avenue line 389 

Carpet, the holy. 88 

Carriage, steam. New York old.. 282 

Cartridge shell loader ♦388 

Castner, Hamilton Y *3J6 

Castner, H. Y., death of 811 

Cave, manufacturing In a *8Q 

Cariar. manufacture of 102 

Cavite, repairing vessels at 182 

Cement, hydraulic, ancient 375 

Cement-lined iron pipe lf83 

Census Bureau, new home 135 

Centerboard, fln keel ♦187 

Centerboard, passing of the 18 

Century, twentieth, calendar, 

facts 195 

Century, twentieth, problem 262 

Cereals, fuel value of 266 

Cereus glganteus ♦283 

Chariot, battle ^251 

Chart of world, a new 247 

Cheese, facts about 199 

Chemistry, exppriments in ♦SeO 

Cbicago. cruiser ♦SO 

Chimney top and cowl ^164 

Chlorides in sea air 140 

Chloroform. Iced 55 

Chucks, magnetic 119 

City of Rome strikes iceberg 182 

Clay eating 2&! 

Clay pipe for gas mains 259 

Clock, bean. Mexican ^133 

Cloth pressing, new system 119 

Clutch pulley. O'Brien's ^260 

Coal, artificial nfl^ 

Coal, exhibit, Amer., at Paris ... 199 
Coal, spontaneous combustion... I7(l 

Coast defenses. New York's 291 

Coaster, automatic *29;t 

Cocoa palm .; 330 

C<)lns, copper, melted up 147 

Coke asa fuel 2-^ 

Cold box aDd water cooler ♦2?8 

Coliseum, Cbicago, fall of 1H2 

Collision, a curious *894 

Collisions at sea 6 

Colomb. Admiral, death of 275 

Color photography, amateur 234 

Color printing machine 133 

Columbia and Shamrock ♦106, 

130. *264 
Columbia and Shamrock docked. 242 

Columbia, success of 274 

Columbia, yachr, in Europe 354 

Commerce, lake, problems in ...♦308 
Commercial Congress, Internat.. 283 

Commercia need, a 82 

Como Bxpos tion, destruction..., 
Conduit crossing, new . . . 
Cinduit. double, railway.. 
Congress, Scientific. Columbus. 

163, 179 

Consumption, death rate 407 

Consul, origin of tbe 164 

Consuls. American, activity 88 

Consuls, British, reports 277 

Consuls, German, education of... 114 

Consuls (ierman. reports 387 

Consuls, school tor 389 

Consumption from old books .. . 295 

Coral, blue, coloring matter 75 

Cordite ammunition ^122 

Cork, compressed, uses of ...... 855 

Corn crop, big, ways of using. 194 

Corn crop, world's. 1899 406 

Corn stalks , produ cts of 198 

Corn stalks, uses for 307 

Copper mines of Maine 375 

Countries of the globe 116 

Courthousegoing to court *233 

Coyote, the +846 

Cra n kshaf t s of Deutsch la nd ♦lOO 

Creusor strike, end of 371 

Crime of a century ^378 

Criticism, generous 16! 

Cruiser Chicuao ^39 

Cruiser New Orleans . . 4 

Cruisers, bids for accepted 338 

Cruisers, Denver class 258 

Cru sers, faulty features in 118 

Cruisers, new, problem of 130 

Cruisers, new, proposed 172 

Cruisers, present and proposed .♦149 

Cruiseis, proposed, bids for 3^^ 

('ruisers, proposed new 114 

Cruisers. United St«tes ..: *219 

Cuba, financial problems 194 

Curren t. electrostatic ^228 

Curio factories. 42 

Cycle, electro, Eastman *b2 

Cycle path, trouble with .^10 

Cycles, grotesque forms ^421 

Cycling, air resistance in 4 



D 



103 

.♦29-i 
250 



C 

Dalmeny experiments 370 

Cable, electric and borse cars . . . 290 I Dance, snake, of Mokls 167 

Cableto trolley, from 292 Darning machine •38 

Cnbles of East River Bridge -^M Dawson, Sir W., death of 365 

Cabs, number In N. Y 108 Day. losing or gaining a 150 

Cactus, a giant ♦283 Decimal system, origin of........ 171 
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Declination, mainietic 170 

Denver class of cruisers 258 

Denver, cruiser *149 

Deutscb land, crankshafts of . ... *100 

DeutSRhland, steamer. ♦!! 

Developer, the Kachin 2S, 124 

Development, physical, Araer 251 

Dewey, Admiral *219 

l>ewey. Admiral, return of *121 

Dewey arch *187 

Diamonds in Transvaal 377 

Diamonds, orlcin of I2 

Dismal Swamp Canal 282 

Ditching across great divides — *245 
Divides, great, ditching across. *245 

Dividing engine, new *84 

Divininprod fraud 215 

Dock, dry, U. 8.. new.. 19» 

Dock, graving, curious J72 

Docks, dry. maponry and timber. 418 

Docks in Japan 105 

Doors, cars, device to shut 215 

Drawbridge, Chicago River 262 

Dredger, hopper, Suez Canal — 215 
Dredges, steel, a. Y. Harb'-r . 83 

Dripr, drum, improved *£92 

Drill and thawing device *100 

Driving mechanism for gins . ,.*3i5 

Dueling, aseptic — 135 

Duke of Abruzzi, explorations. . . 227 

Duplication, statistical 243 

DusL. African, in EuTi.pe 186 

Duster. Insect powder .... ,*404 
Dvnamite, wood flour in 148 



E:irth, fresh, odor of 35 

Earthquake, Alaska, late • .*405 

Earthquake insurance 372 

Eiirthquakes in Asia Minor 294 

East River tunnel *10 

Ebony of the ancients 19fi 

Eclipse of sun, coming 327 

Eclipse of the sun *267 

Rducatlon by c>rrespondence... .*374 
Education, commercial. Russia.. 182 

Education for young men J97 

Egypt, climate of 390 

Electric, cable and horse cars — 290 

Electric effect, novel *171 

Electric tprms explained 324 

Electrical notes 71. lOS. 119. 

135, 154. 170, 183, 199. 215, 2l7. 263, 

295 311, 326. 359. M^. ;.91, 407 

Electricity, theft of 154 

Electvo-cycle. Eastman *U'i 

Klectrographs with camera *228 

Electrolysis in water mains 170 

Electro-metallurKV, applicat S91 

Electro- mo bile. Chapman ^^213 

Elevator, the first 106 

Elevators for Eiffel tower 395 

Emerald craze in Colombia 277 

blmery wheel, a large.. 183 

Enerey in the human body *86 

Engine, dividiUK. new *8J 

Engine, end of century 402 

Engine, high speed *260 

Kngine, hydraulic, John's "69 

Engine, notary *213 

Engine, rotary, new *197, 'ill 

Engine, rotary, new type *38 

EnKine, traction, huge *68 

Knslnes of the Wisconsin *389 

Engines, rotary ♦IIS 

Engines, rotary, improved. *181 

Engines, Bteat], early- •^•- -I _ 372 



Engineering noes 71, 90, la'i. 

119, 135. 154, no, 18S, 199. 215, 217, 

Sfi.l. 282, 29,j, 311. S20. 3d9, 375. ;«1 

407 

Engineering. Steam. Bureau 

Engineering, triumph in 

Engineers, animal 

Ephesus, antiquities in 

Ericsson, statue of 

Error, a gross 

Eunhrates Valley Railroad 

Exhibition, Photographic 

Expansion, thermal 

Expedition, Antarctic. Belgian 

Expedition, anthropological 

Expedition, Funafuti 

Expedition, northern light 

.Expedition. Patagonian , 

Expedition, relief, Peary 

Exploration, Antarctic laz 

Exploration in Patagonia *.128 

Ex pi I ■rations in New .viexico 326 

Explosion, gas. destructive *357 

Explosives, bigh, firing 82 

Kxplosives, modern 163 

Export Exposition 210, *212 

Exposition, a Southern 68 

Expositions at Paris 91 

Exposition. Export 210. *2]2 

Exposition in Turkey, proposed. 155 

Exposition. National Export 379 

Exposition. Paris, exhibits 55 

Exposition, Paris, liahtine of 215 

Exposition. Paris, prosrress *34i 

Exposition, Parts, pome features. 54 

Express service. French 418 

Eve, third, of man 214 

Eyesight of school children.. 259. 327 



F 

Feather work of Hawaii 9 

[•"eetlwaler apoaratus. Carter's.. .*315 

Fence wire tightener *327 

Ferry boats, electric 183 

Fever, yellow, reseaches 101 

Fig culture. California 410 

H'igs, capriflcation of ;il3 

KiKS. Smyrna, in California 19 

Fl'e. jig, for dies ♦180 

Films, developing 185 

Films, photo, transferring 5 

J*"ire box, removable *260 

Fire box . the Vanderbilt 326 

Fire escape, new *2iH 

Fire escape, novel *13?i 

Fire fighter. San Francisco *19fi 

Firesin mines 182 

Fires m the United States 246 

Firemen killed by live wire 151 

Fireprooflna wood *193 

Fish, blind, of eaves. 179 

Fish Commission, work of 19 

Flsh,kelp.mimicry.... *425 

Fish fry, exchanging .. 213 

Fiso. the walking *59 

Fishes, photographing *3e2 

Fits, force, notes on 199 

Fog horn , el ectric. 247 

Food, Arctic 124 

Food and Its wrappings 22 

Forestry. Government aid in 195 

Formaldehyde » poison 227 

Formaldehyde as antiseptic 247 

Forum, -toman, discoveries in. . .*297 

Fossil discoveries, Wyoming 196 

Fo sil hunting in the Rockies — 390 

FoudToyant, flagship 183 

Fountain, sodawaier. statistics.. 99 

Fox b unting In England 122 

h'lag. the largest 18 

Flagstafl', pain ting *2U 

Flash iljfht device -. 357 

Floo ' . iin extraordinary i07 

Floors, parquet, putty for 43 

Flui cutter, Kru.er's *S63 

Flue stopper, improved *84 

Fluorine. a;>jnjatus fur i99 



Flnorine by electrolyws. 171 

Fountain . quicksilver M'iO 

Fraud, accused of 327 

Fruit stones, by-products of •^6; 

Fruits, American, Paris Expos . . 355 

Fuel gas ^104 

Fuel, coke 226 

Fuel, compressed peat 2i7 

Fuel value of cereals 266 

Fulton, monument to 355 

Funafuti expedition 363 

Fundi, hypnte of. , 247 

Furniture, American export 28:i 

t urniture preservative 42 



Gambler.e. Niivaho *'i7 

Garden, Botanical, New York... .*3':l 

Gaa, acetylene, generates" *1-I8 

Gas burner, acetylene *116 

Gas, carbonic, in fires 359 

(ias explosion, destructive *357 

Gas fuel 101 

Gas mains, clay pipe for 259 

(ias works, explosion of 119 

Gear, bicycle *« 

Gems of the lake region 119 

Geology, teaehinp, apparatus 421 

Gepser.a remarkable *:J7 

Geyser region.. 40 

Gibraltar tunnel, proposed 403 

Gila monster, bite of ];;5 

Gins, driving mechanism for ♦"^15 

Giraffe, desi ruction of 2.59 

Glass, armored 294 

Glass, sheet. manufactur'> 170 

Glasiiow. Amer. equipment . 306 

Gold, detecting, new method ...307 

Gold, millions of, moving 196 

Gold produciim of 1899 124 

Governor, pump, automatic *42l) 

Grass, electric destruction 55 

Grasses, fruit of 122 

Graving dock, curious 172 

Grease, belt 55 

Great H^astern and Oceanic *2ni 

Great Britain, indust. invas 338 

Great Sali Liiie. stocking 291 

(Jrinder. mowing machine sickle. *148 

Grindstones, baneer for 'fi 

Grotto. Blue. Ameiican 2K 

Gunboats. United States *219 

(Jun. semi-iiutomaric *88 

Gun, 4-inch. naval, new 70 

Gun. 16-lncb, range of 34 

Guns, naval, at Ladysmith *388 

Gutta percha, inductive capac. .. '■i78 
Gypsy moth, the *m5 



H 

ITaneer for grindstones *6 

Harbors of no. California *^80 

Hardening powder for steel 23 

Havana, improvement of ■-;2G 

Havana, water supply of 311 

Hawaii, new railway for 26S 

Headache powders, death in — 53 

Heating, electric 35 

Heating, electric, in a hospice . - 91 

Heavens in Ausust 66 

Heavens in Decfmber 355 

Heavens in Nf>vember 275 

Heavens in Octuber 211 

Heavens in September 130 

Heiiopora. blue color of 75 

Henri Quatre. armor-clad *377 

Henry. Joseph *408 

History repeats itself 226 

Honpy birds 19 

Hoop cutting machine ,.*309 

Hop picker wanted i2-\ 

Hops, cold St rage of 1:19 

Hornet, ne^t of 134 

Horse, electric and cable cars — 20t 

Horse. Trojan, the *392 

Hose wagon, electric *404 

Hospital Corps men. instruct. .. 21 

Hospital train. English 407 

Howitzers, field, practice with... L'99 
Hub. coaster, " New Departure " +299 

Human doubles *266 

Hurricane, torto Rican *200 

Hurricane, wind velocity in. .. .162 

Hyacinth pest, the 7ti 

Hydrueen jet. igniting 2h2 

Hydrogen, jet of. Igniting 182 

Hydrogen, liquid 339 

Hydrogen, liquefying 40 

Hydrogen, production of 3-.{ 

Hydrogen, solid *231 

Hydrogen, solidified 163 

Hysteria and yacht racing 258 



I 

Iceberjrs of north and south 

Ice-breaking steamer, new 

Ice manufacture, new system of. 

Entlicator, letter box 

Industrial Commission 

Ink, red. indelible 

Ink, typewriter, poisonous 

Ink well. Hayne 

Inopportune, a genius for the — 

insect powder duster 

Insects, can they count? 

Insects, undertjround, study of. . 

Insulators, granite 

Insurance, earthquake 

Interrupter, th e I'esla 

Invention, a woman's 

Invent'on. evolution of 

Inventions. American 

Inventions, recently patented. 12, 

28, 44,60. 76. f2, 109, 124. 141, 15fJ, 

172.188.205,220,236.252.284. SW 

316. ;-'32. 348. :-:64, 380, 396, 412, 

Inventions, small, value of 

Inventions unused 

Inventor, great, death of. . ... 

lri>n and steel exports, our 

Island of sulphur 

Island, San .Nicolas 



Japan, navy of *72 

Japanese, ability of 330 

Japanese as electricians 103 

Jetty contract, Eads 55 

Joints for water mains 263 

joints, petroleum, for pipes l48 

Juurnal. oil-retaining *299 



K 

Kaaba and h"ly carpet 88 

Kachin developer 23, 124 

Kangaroo, the boxing '101 

Karnak. tpmple, damage to 375 

K^arsarge, battleship *39 

Kellar, Helen, a t Radclifl-e Col. - . 140 

K'psing bug scare 54 

Kissing bug, the 1R8 

Kite, cellular, Lecornu *S60 



Lake Chelan upheava' 

Lake commerce, problems In.. 



, 226 

,*3C8 



Lake Erie, rise of water in 21& 

Lake. Great Salt, recession of 311 

Lamp, acetylene, portable ♦277 

Lamp, flash liaht, electric *357 

Lamp, incandescept, powerful... 154 

Lamp, Nernst. objections to 359 

Lnnd, submerged, recovery 418 

Landmark, famous, removal of..*152 

Laurel wreaths 394 

Lead, ar.-enate, manulacture of . 211 

Lead, peroxide, coherers 359 

Lead, sheet, for tea 259 

Lethal agent, new 299 

Letter box indicator '341 

Letter copying book, pneumat... 277 
Letters, ruyal, from Babylon.. .. 138 

I ite buoy, new *4# 

Life plant, the 6 

Life saving appliance, prize f-3 

Life saving devices, prize 122 

Life-saving prize. Pollok 403 

Lighthouse apparatus *;i40 

Lighting of cars 378 

Lighting, electric, theater .... 211 

Lightning fiashes, curl ous *116 

Lightning strikes Wash, monum. 69 

Liquid air plant *;i6 

Lithium minerals 219 

Livingstone, grave of 215 

Lizards, extinct. Americnn *2l 

Lc'cks. pin. Egyptian *155 

l^oco motive boiler s, new. 186 

Locomotive factories. German. .. 86 
Locom.otive. electric, Jungfrau.. 71 

Locomntive. express, new *139 

I ocomotive. resistance of 58 

Locomotive, road *GS 

Locomotives, Amer., for Eng- 
land 34 

T..ocnmotives. English and Amer. 114 

Locomotives for Japan 135 

l>ocomotives. weighing 164 

Locusts, extermination of 341 

Logs, haulins *,i88 

London, population of 406 

Ijong-.'^cale measuring instru *345 

Louse, pea *.-J25 

Luigi, Prince, expedition of +75 

Lumber, test for dryness 55 

Lunaticf.no Indian 90 

Lyddite guns *388 



HI 

^Tachinery. American, in Russia. 52 

Madonna. Sistine, Raphael's 55 

Maestro, the.. *'il5 

Mail delivery wagon, horseless.. MS 
Mail mtitr,er, weight of .. . ... 146 

Man, heiilthy. what constitute.'*.. 23 

Man. white, in tropics 355 

Maniln, electric light in 71 

Maoism. pTienomenon of.. ... .374 

Mantle, Wrlsbacb, theory of 164 

Manufactures, good year for. . . .. 186 

Marconi, Signer, arrival of 21' 

Masonry destroyed by bacteria. . 244 

Massage for rheumatism 311 

Maspfis smaller than atoms 323 

Matcher-head, a novel *244 

Materials, phfito. preservation .. 38 

Miiuna Loa, eruption of *153. 26i 

Measures and weights, Russian.. 213 

iM eat extracts, value of 164 

Mechanics 51 

Medal, Paris Exposition ^70 

Medal to Scientific American *I38 

Megaphone, gigantic 310 

Menu card, a novel '-'O? 

M ercury in N. South Wales 347 

Mergenthaler. Ottmar *3I4 

Metal. Babbitt, melting 87 

Metallurgy. electro, applicat 291 

Meteor display 33S 

Meteor paths, photography Mb 

Metcfirs. the November ^279 

Meteorite col ectlon. Vienna 3)3 

Meter to show grades 172 

Michigan, steamer. U. S 215 

Microbes in telephones. . 214 

Microscope, binocular, new 390 

Mieranine, home made 9 

.v'ileape. railway, of world IS 

Milk. skim, new use for 29d 

Milk case. GrifiBn, decision 121 

>Iill. cotton, in Mexico 59 

Mines, fires in 182 

Mining, deep, Transvaal 'II8 

Mining interests of Africa.. . , ... 243 

Mold, roller composition *52 

Money spent by travelers 194 

Morgue, rbe. of New Vork- 29 5 

Morse code, reading of 183 

MosasHurs. the *7 

Mosquito, malarial, found — .... 183 

Moih. gypsy *345 

Motion, pet petual. fraud *9 

Motormen, school for 117, 311 

Motor .scout, the 103 

Motor truck* *388 

Motor, water and air *69 

Motors, automobile 82 

Mound hui riers, work of.. 147 

Mountains, South American 52 

Mowing machine sickle grinder.. ♦HS 

Mnngsten bridge *16 8 

Museum of College of Surgeons. 213 
-Museum, portable 7 
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Nature study at Cornell 

Navaho gamblers 

Navigation, aerial 

Navies of the woild 

Navy, estin.ates for the year 

Navy, needs of the 

Nary, new programme 

Navy, pubilc interest. . . 

Navy, Uuited States ■ 

Navy Yard, Bro< tklyn 

Nerves, transplantation of 

Neurotone. the 

Newspaper, origin of the 

New Oneans, cruiser 4, ■ 

New Orleans, the, stability of ... 

New Ycrk, relief map of 

New Zealand Vesuvius 

Niagara, electric power problem. 

Niagara P^lls. illumination 

Niagara Power Cjmpany 18, 

Niagara power plant *56, 

Nicaragua Canal 

Nickel steel for boilers 

Nitrogen, absorption of 

Nobel prizes, the 

No'th Po e. expedition to 

Northman In Massachusetts 

Noses, contrasts in 
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Objective, Allegheny Observ 147 

Oceanic and (ireat Eastern *2(J1 

Oceanic, the i94 

Octopus, a large *180 

Oil in cnns, waste of 154 

Oil installation, Suez Canal 263 

Olympiaat Trieste *12l 

Omelette, magician's.. *251 

Omnibus, electric 103 

Opal mines of Mexico 71 

Opportunity, a national 130 

Oranges, crossing 135 

Ordnunce. Amer., for Russia 18 



Ordnance Bureau, report 33S 

Organ, barrel, ancient 421 

Organs, playing attach, for *315 

Orsa. a Utopia 38 

Orton, Edward *123 

Orion, Edward, death of.. 291 

Oscillometer, the 71 

ostrich eggs, hatching 282 

Ostrich, stories, some *4ll 

Our exports and the trade mark. 418 
Oysters, green 4U7 

P 

Painting flag.staffs +20 

Palace, Crysiai. repairs in 3.t7 

Palace, earthquake -resisting 375 

Palace f.f Theodoric 163 

Paper from peat 227 

Paper mill for Japan ... 247 

Paper, specks in. to avoid l&i 

Paper statistics 229 

Paper tiles 247 

Pa per, wast e. nuisance 59 

Papyrolite 148 

Papyrus plant, the Lo^f 

Parcels post to (Jprmany 1(2 

Paris, floating of the 50 

Paris, steamship, loss +24 

Park, national, in East 98 

Parks, national, California 307 

Passengers, railway, 1898 90 

Cassion Play, the 99 

Pasteboatd tor shingles 359 

Pasteur Institute treatments vl5 

Patagonia, exploration in 328 

Patent, million dolhir,- for 19 

Patent Union. International 18 

Patents, Briti.^h. in 1898 83 

Patents. Commiss., report of. 66. 67 

Patents in Germany 371 

Patent Office Gazette, large 357 

Pathfinder, survey vessel 197 

I'awnbroking 115 

Pea louse, the *325 

Peas.fweet, from old seed 1^5 

Pearl button industry 86 

Peary, Lt., news from 195 

Peat fuel.. 2:^7 

Peat, paper pulp from 227 

Pencil, slate dust 215 

Pendulum, Foucault 359 

Persia, explorations in 163 

Pests and their antidotes 140 

Petroleum joints for pipes 148 

Petrolpuni refining 3.i6 

Petro'eum. Russian 135 

Philadelphia subway *261 

Phonograph cylinders, cleaning. 247 

Photographs of sky 369 

rhotographs, submarine 88 

Photographs taken by magic 150 

Photography.color, amateur. ... 234 
Photography of the stomach — *171 

Photo-engraving, plated zinc 407 

Photo, reliefs, new process 356 

Phylloxera, remedy for lEO 

Physics, experiments in *;i60 

Pictures, reproductive process.. 357 

Pictures, iransf er to wood 23 

Pier at Port Los Angeles *280 

Pigeons, homing, in navy 183 

Pigment, formation by bacillus. . 326 

Pins, safety, antique 75 

Pipe-cutting tool *52 

Pipe, iron, cement-lined 282 

I'istol saber, French 293 

Pistol, the Mauser 210 

Plans, mounting on linen 359 

Plant, textile, new 1S5 

Plants, dwarf habit of 374 

Plants, electric, isolated. 115 

Plants, growing, pictures of 55 

Plants, water, as land winners. . . 363 

Plastering of wme 139 

Plaster of Paris, hardening C8 

Plates, photo, curved. 359 

Platee, photo., experiments 323 

Plow, automobile 343 

Plow, combination *260 

Plow, gang, a new *276 

Plow, steam 394 

Plowing, electric 13'> 

Poison antidote, perm, potash.. . 357 

Polaris, observiitions of 195 

Pollok life-savina prize 4'!3 

Polink prize, the 138 

Polyphone, the *100 

POiupeii, reproduction of 264 

Poor, entertaining the 99 

Porcelain. Egyptian, ancient — 387 

Port, Arctic. Russian 186 

Porto Rico, distress in 162 

Porto Rico, hurricane at. . . . 130, *200 

postage rtod export trade 98 

Poster, the largest 282 

Potash, permang., in poisoning.. 357 

Powder, smokeless, factory *.;27 

Power plant, Niagara *56 

Power stations of New York 322 

Pre-Columbian remains 402 

Printing office, government 307 

Prints, bromide, coloring. 323 

Prints, bronjide, enlarging 203 

Prints, photo., reduction 202 

Prize for life-saving devices 2;i 

Prizes, the Nobel 122 

Prize, the Pollok 138 

Problem, twentieth century. .262, 278 

Products of our new possess 387 

Professors. German, leisure of... 227 

Pump, acid, hard rubber 295 

Putty for parquet floors 43 

U 

Quarry, verde antique 393 

Quinine, conaumptfon of 123 

R 

Rail exports 105 

Rail, third, system, MoEIroy- 

(Jruno w 326 

Rails, Bessemer 407 

Railroad collision, curious ...;. .*394 

Railroad. Euphrates Valley 210 

Railroad, high speed, engineers 

on 363 

Railroad safety appliances 387 

Railroad system, our vase 146 

Railroad ties, metal and wood... 1S4 

Railroad, 1 rans-Siberian *136 

Railroads, elevated, third rail — 18 

Railroads in Africa 236 

Railroadsm Asia 3;^8 

Railroads of 1898. 243 

Railway accident, curious 311 

Railway fares in 1898 343 

Railway mileage of the world 18 

ftail way, new, for Hawaii 268 

Railway signal *373 

Railway traveling, Algeria 186 

Railways, American, in China — 82 

Railwayaof thew' rid 406 

Railways, street, conduit 250 

Hallways, etrf^et, New York 290 

Rainfall and boiler scale 386 

Rat. mechanical 90 

Ray. X. delusion *372 

Rays, X, healing powers 295 

Rays. Roentgen, arcbetil. appli...*425 

Rays, X. tubes, cooling 375 

Reading, normal 227 

Rebuke, a timely 258 



Recipes and uotes 23, 42, 55 

ReQnlng at mints, new plan 263 

Reindeer meat 124 

Reliefs, photo., new process 356 

Reports, consular, Britisli 277 

Researct' , original, wage of 50 

Reservoir, removal ot a *152 

Rheumatism, massage in 310 

Rich, how to become 24 

Richardson. James, death of 131 

Rifie Mannlicber. power 71 

Rifies, new, for navy 345 

Roentgen ray delusion +372 

Roller bearinir. Grant. . ..» ^197 

Roller bearing, new *213 

Rollers, composition, mold *52 

Romer Sboals liabtbouse '340 

Rubber, expansion of 359 

Rubber from leaves of the tree , . 134 

Rust on linen, removal 65 

Rusting, mysterious, cases 309 

Saccharine, orohibition of ,. 199 

Safety apparatus, railway 119 

Sails and boats *26.t 

Sails, wind vortex in *327 

Salt Lake, recession 311 

San Juan River, control of ♦278 

San Nicolas Island "233 

Sash balance, new *38 

Saw. cross-cut, Clark's *180 

School for consuls. ;-89 

School for motormen 117, 311 

Science and spiritualism 4 

Science notes 22.55,71.90. 

99. 119. l;i.5, 154,163, laS. 199. 215, 
227. 2)7, 263. 282. 295, 311, 326, 359. 

375, 391, 407, 423 

Science, women in 204 

Sciences. National Academy 339 

Sclpntific terms, nse of 86 

Scorpions, ellpct of heat on 344 

Scout, motor, the 103 

Screens, colored, photographic. 71 

Screw machine, automatic *43 

Screw threads, standardization.. 135 
Searchlights, fire department. . . 307 

Seed distribution, free 390 

Seed-testing. plant . 291 

Shamrock and Columbia *106. 264 

Shamrock and Columbia docked. 242 

hh am rock and her chances 178 

Shiimrock, the, disabled *20i 

Shavings, baled 311 

Ships. ' cean, growth in speed 35 

Shipyards in Japan 1C5 

Siam. American enterprise in . . 214 

Siam liquid measure 407 

Siberia no longer penal colony... 199 

Sicily, magnetic survey 199 

Siderostatof Paris Exposition. ..'298 

Signals, block, note on Vb 

Signals, railway *373 

Silk, artificial 178 

Silkworms, experiments with 326 

Simplon tunnel, advance of 282 

Sirups, soda water, inspection. .. 71 

Sate, production of 98 

Sleep problem, the 22 

Smoke in tunnels 13:5 

Smokestacks, raising *69 

Snake dance of Mokis 167 

Soap mine, a natural 263 

Soda water statistics 99 

Soda Tiaterto relieve hunjrer.... 243 

Soil parasites 322 

Soils, testing of 198 

Solder for brass 55 

Sole for bicycle shoes 90 

Solution, depolarizing, new ]99 

Sound, direction, locating 331 

Sound reflectir-n -. 246 

Spain sells cruisers 50 

Spines, oiigin of 74 

Spiritualism and science 4 

Sponges, artificial 246 

Stage mechanism, modern* 232 

Statues, change of scale *39.t 

Steam engines, early 372 

Steam pipe covering, test 90 

Steamer Deutscbland ,... *11 

Steamer, ice-breaking . 199 

Steamsbip lines. Germac ,388 

Steamship Oceanic 194 

Steamship Pans, loss of *24 

Steamship speed ncreased , 51 

Steel, American, for a palace . 259 

Steel, hardening, cracks in I7'i 

Steel, nickel, for boilers 146 

Steel ties not satisfactory 282 

Steel trade, our. success 370 

Stocking darnine machine ♦■<8 

Stomach, extirpation of 22 

Stomach, photography of *171 

Stone, paving, artificial 345 

Stnnehenge for sale 183 

Stonehenge. purpose of 359 

Stovepipe coupling '69 

Street, asphalt, longest 123 

Strontium sulphides, phosphor. . 6 
St. Lawrence canal.**, the ... 263 
Submarine vessel La France — ♦88 
Subterranean industrial plant. . . *89 

Subway. Philadelphia *261 

Sugar industry, Trinidad 150 

Sugar production, German 309 

Sun, eclipse of 327 

Sun. total eclipse of *267 

Sunlight, blue rays of 213 

Sunshir3 recrirders. statistics.... 154 

Surplusage. Tripter's 118 

Switch-lockingmechanism *372 

Switch-throwing device 395 

T 

Tank, testing, experiments 242 

Tapestry weavmg in America... 28 1 

Target practice, expense of 327 

Tarsia material 23 

Tea caravan, Russac 161 

Tea growing m the U. S *120 

Tel egram card, a proposed 154 

Telegraph. African 388 

Telegraph pole protection 295 

Telegraph, true in ventor 419 

Telegraph, wireless, Marconi. 

197, 199 

Telegraphy, Marconi 242 

Telegraphy, Marconi, naval tests 

of 322 

Telegraphy. Pollak-Virag :^26 

Telegraphy, wireless 102, 135 

Telegraphy, wireless, at races — 279 
Telegraphy, wireles>, balloon.... 338 
Telegraphy, wireless, Hawaii... 407 

Telesraphy, wireless, in army 290 

Telegraphy, wireless, Marconi... 194 
Telegraphy, wireless, tests of — 371 

Telemeter, electric, an 215 

Telephone tran-^mltter. new 375 

Telephone, what is heard in 281 

Telephones of the world 42 

Telephony, long distance 215 

I'elescope, photographic, long.... 259 

Telescope, thegreat *296 

Temple of E» Karnak 263 

Textile plant, new 185 

Thawing device and drill ♦lOO 

Theater. Covent Gard.. lighting. 211 

Thermodynamies, human 214 

Tickets, transfer, new 263 

Ties, metal and wood 134 

Ties, steel, experiments with 282 



Tiles paper 247 

Time stamp, pocket *165 

Tin. production 423 

Tire bell, new '7 

Tire, pneumatic, wear of 316 

Tire, vehicle, improved . ...*197 

Tischendorf and Sinaitic MS... . 422 

Titanium, distribution of 198 

Tohacho, climate adapted to 204 

Tobacco, improvements in 99 

Tobacco plant experiments 294 

Tobacco, use of in 8. America. . . 154 

Tool users, animal 51 

Tools, steel, hardening powder.. 2.i 

Torpedo boat destroyers *313 

Torpedo boat Holland 154, 26:* 

Torpedo boat V iper ;i58 

Traction, compressed air *184 

Traction engine accident .... 103 

Traction wheel, improved *3Sl 

Trade, export, and postage 98 

Trade, foreign, last year 98 

Trade mark decision 226 

Trade marks. Duell on 306, 387 

Trade marks in Germany 371 

Trade, our, in China 421 

Trade with Alrlca. our 188 

Trjidewith Porto Rico 178 

Train, hospral, English 407 

Trainmen, instruction of *20 

Tramways, electric. Holland . . . .*135 

Transfers, troley. New York 326 

Transit, rapid 178 

Trans-Siberian railroad *136 

Travelers, money spent by 194 

Tree dwelling, Caliiornia 'lOS 

Tribute, a 379 

Tricycle, electric, Eastman ..... '52 

Trin*dad sugar industry 150 

Trolley car accident, curious 215 

Trolley car brake wanted 162 

Trolley cur disaster *117 

Trolley cars on grades 146 

Irolley disiister, Stratford 130 

Trolley poles, play of 215 

Trolley, underground, electric... 162 

Tropics, whiteman in 355 

Trucks, motor *388 

Trusts 179 

Tuberculosis congress 52 

Tuberculosis, treatment of 119 

Tunnel. East River nO 

Tunnel. Gibraltar Straits 403 

Tunnel, new. at Calcutta 197 

Tunnel. Philadelphia *261 

Tunnel schemes, questionable. .. 18 

'J'unhel, Simplon. advance ot 282 

Tunnel under Bospborus 359 

Tunnels, smoke in 133 

Tunnels, ventilation of 103 

Tunnels vs. bridges.. 386 

Turbine, Parsons *329 

Turbine water wlieel — ♦84 

Turret, superimposed ,339 

Turrets, double-deck . 291 

Twins, Brazilian 215 

V 

University of Calif., plans of 231 

V 

Vaccination in Japan 199 

Valve, safety, new *393 

Valve, slide, a simple '347 

Vanilla poisoning 327 

Varmsh for aluminium 407 

Varnish, oil copal 42 

Vaults, bank, armor plates for... 5 

Vehicle, elfcctric. Riker *244 

Vehicle tire, improved *197 

Verde antique quarry *393 

Vermiform appendix, bone in 42 

Vessel, coast survey, new 197 

Vesuyius, a New Zealand 275 

Victoria, acetylene ias *S13 

\'iper. torf>edo boat 358 

Vision, limit of. at sea 119 

Volta, Alessandro '57 

Volta centenary 75 

VoUa's visit to Paris 419 

W 

VVagon. delivery, mail 343 

Wagon, hose, electric ^404 

Wagon tongue support ♦84 

Wagcns, horse and electric 60 

Wagons, n-ail, automobile 54 

Wall. China, removal of 71 

vvall, Chinese, destructiim 37S 

Walls, dampness of 108 

Waste, disposal, in Paris 132 

Watch, Waltham, trade mark ... 131 

W ater, blue color of 277 

Water, color of 148 

Water cooler, new ♦2"J8 

Water d rin king, coolini; ♦164 

W ater mains, scraping 170 

Water, sea, for sprinkling 90 

Water, soda, to relieve hunger... 243 

Water, sterlizing 375 

Water spout, breaking of a 6 

Waterworks expansion, Boston .*292 

Weather Bureau, report 403 

Webb. W. H.. death of 316 

Weed burners on railroads 203 

Weeping, reason of 214 

Weigh t . pound, German vs. 

American 139 

Weight, variations in 394 

Weights and measures, Russian. 213 

Wellman, Mr., return of. 148 

Welsbacb decision — 403 

Whales, finback, bunting 89 

Wheat harvest in Eurnpe 99 

Wheel, traction, improved *S3I 

Wheelbarrow. Gries' *\3& 

Wind, velocity of the... 162 

Wind vortex In sails ♦S'^T 

Wine, plastering of 139 

Wisconsin, engines of '889 

Wish father to thought 386 

Women in science 204 

Women inventors 12.S 

Wood, fireproofing ^193 

Wood flour in dynamite 148 

Wood pulp for poultices 325 

Wood seasoning, electric 182 

Woods, rare, of Philippines 22 

Wool, removal, electric ... 122 

Wreaths, laurel 894 

Writing, S'ientiflc, accuracy 130 

Wyoming exploring party 75 

X 

XIphopages ♦266 

Y 

Yacht America, the 278 

Yacht Columbia in Europe . 354 

Yacht construction, safety in. .. 98 

Yacht racing and hysteria 258 

Yacht racing, international. *230, ♦248 
Yachting un the Great Lakes. ...♦296 



Zoological Park, New York.. 
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EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKLNS. 



Science 





THisis abookfuUof 
interest and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. J his splendid 
work fjives young and 
old 8"metliiiiir worthy 
of thought. It has iii- 
tluenced tbousmds of 
men in the? choice of a 
career. It will give any- 
one, young or old, in- 
formation (.hat ivili en- 
able him to compre- 
hend tlje preut im- 
provements of the day. 
It furnishG:^ sugges- 
tions for boury of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 papes- 
illus Elegantly bound in cloth. Price, by mail, post- 
paid, $4.00 i Half Morocco, $5.00. 

Liquid Air and the 
Liquefaction of Gases* 

This book contains the full theory of the subject. It 
gives the entire history of the Liquefaction of Gases 
from the eaniesttime to the present, aiid contains an 
illustrated description of all the experiments that have 
excited the wonder of audiences all over the country. 
It is a logical explanation and application of the princi- 
ples of liquefaction, a history of the theory, discovery 
and manufactur- of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startling developments illustrated by 
actual experiments. It is not only a work of scientific 
interest and authority, but is intended for the general 
reader, being written in a popular style -easily under- 
stood by everyone. 

By Prof. T. O'Conor Sloane. 365 Pages. With 
many Illustrations, Price $9.50. 

A Complete Electrical Library. 

By Prof. T. O'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, aa 
shown in cut. t'or the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows : 
Arithmetic iif Kiectricity 

138 pages, . . . $1.00 

Elftctric Toy Making, 140 
pages *i.on 

How to Become a Suc- 
cessful Electrician, 1M» 
paees |l,co [^ 

Standard Electrical Dic- 
tionary, 68i pages. %3.m 
Electricity Simplified. 158 Five voUimes, l,S()o f>f((/e.-. 

pages fl.OO and over h.^'O UlustralionH. 

A x^alxtahle and xndisvtnsahle addition to every library. 
Our Great Special Offer,— We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat fol'finu bnx, 
as shown in the illustraiion, at the Special Itt'iliiceu 
Price rf $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 



THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 

Notes and Queries. 

Bditedby ALBERT A. HOPKINS. 

12,500 Receipts. 70R Paees. 

This splendid 
work contains a 
careful compila- 
tion of the most 
useful Receipts 
and Replies given 
in the Notes and 
Queries of corre^ 
spondenst as pub- 
lished in tiie Sci- 
entific Ameki- 
CAN during the 
past fifty years; 
together with 
many valuab I e 
and important ad 
diiions. Over 
13,000 selected 
Receipts areiere 
collected; nearly 
every branch of 
the useful arts be- 
ing represented. 
It is by far the 
most comprehen- 
sive volume of the 
kind ever placed 
before the public. 

Price !ft5 in cloth; *6 in sheep; $6.50 in half mo- 
rocco; postpaid. 

GaSy Gasoline, and 

Oil Vapor Engines* 

The Only American Book on the Subject. 



A book desif^ned for the 
general Information of ev- 
eryone interested in this new 
and popular motive power 
and its adaptation to the in- 
creasing demand f o r a cheap 
and easily managed motor 
requiring no licensed enei- 
neer. The book treats of 
the theory and practice of 
Gas. Gasoline, and Oil En- 
gines, as designed and man- 
ufactured in the United 
States. It alpo contains 
chapters on Horseless. Ve- 
hicles, Electric Lighting, 
Marine Propulsion, etc. 



By Gardner D. Hiacox, M.E. 270 Handsome Engrav- 
ings. Large OetaTo. 365 Pages. , Price $3.30. 

t^ Full descriptive circulars of above books tviU be mailed 
free upon application. 

MUNN & CO., Publishers, 

361 BROADWAY. NEW YORK. 




Valve. tADk. Dempsterft Rlnebart. 639.21S 

Vapor burner. N. G. Robs 639.298 

Vehicle, automobile. F. L. & L. H. Dyer 639,541 

Velocipede bearing. E. G. Latta 639.410 

Velocipede, cable, J.W.Hutchinson 639.240 

Viulin key, C. J. Bcfiuvais 6119.341 

Voting niachine, ('. Simon 639.;^03 

Voting machine, G. Wilson 639,328 

Waist, C. Hardt 639.381 

Wardrobe, C. hJ. Cox 639,ti68 

Washing and cleaning device, VVhalen & War- 
ner 639.475 

Watch roller pin fastening, K. ,1. Haverly (W9,6!t8 

Water closet, J. B. Rhodes 639.290 

Water elevator, compressed air. %V. H. ShntTner.. 639,622 

Water heater, instantaneous, (i. Wilson 639.478 

Water heater, tubular ^riis. J. Mander 6;ilt.4l7 

Water motor, superheated, Hutin & Leblanc 6;W,394 

Water steriliziufr apparatus, L. Alaiche 6;i9.5'.'2 

Water tube boiler, II. Blessintrer 6;^!i,507 

Wave power rru tor. D. K. Bryson 6;i9,3.i2 

Weaving double faced tabrics, J. Ciildwell fK9.6I8 

Weed puller. K. Russell e.'^.HlS 

Well operating apparatus, J. A. & A. V. McAllis- 
ter 6.S9.601 

Wheel. See Engine wheel. 

Wheel, J. W. Eisenhuth 6.39,543 

Whiffle tree coupling, G. E Kariss 6;i9,555 

Whiffletree coupliiiii. G. S. Thompson 639.462 

Windlass. C. A. Morrison tS9.596 

Windmill and pump coupling. F. A. Bagley 639,494 

Window frame. A. N. McBeiin t;39.2tB 

Window operaiins; mechanism. J. P. Yawn t<:^9,329 

Wine, manufacturing. K. Keller 6H9.;iy6 

Wire drawing machine block, J. M. Chatfleld.... 639,t^ 
Wire fabric machines, feed mechanism for. C. 

M. I. am b 639.409 

Wire stretcher, M. E. Davis 639.217 

Work box. E. Rentoii tW.^i 

Wrench. J. H. Klanigan 6:J9,369 

Wrench. F. C. Jaeger 639,243 

Wrench, M. Williams (•^.640 

Zinc from refractory zinc bearing ores, recover- 
ing. J. Jones 639,579 

DESIGNS. 

Armature mounting, electric, J. H. Mason 32,004 

Box blank, berry. E. L. Walker 31.99H 

Box lid holder, A. W. Grelle 31,'.iil9 

Box. turned wooden. W. C, Fstes 31.997 

Brush holder, J. A. Keane 32.012 

Chair, window, F. T. Dickson 32,011 

Cuspidor, founlaiii, H. E. Weber. .'^2.005 

Garment supoorter loop, G. E. Adams 81.994 

Hook. T. Alker 31.995 

Horses, foot guard for interfering. W. J. Mc- 

Curdy 32,017 

Hydrocarbon burner. II. Merkel 32.0(^ 

Ice plow cutting point, G. A. Birch .32.016 

I-amp body. W. S. Creveling SS.Ofil 

Lamp body. D, S. Williams 32.0(»l 

I-amp socket, incandescent, It. Meyer 32.003 

Mail bag staple, A. E. Waggoner 32,015 

Paper, wall, H. Wearne 32,023. :i2.r2« 

Punip head, sirup, A. C. Fong 31.99rt 

Rail bond, C. J. Mayer 32.019 to 32.023 

Range or cooking stove, G. B. Wilbur 32.010 

Range or cooking stove base, G. E. Wilbur 32.008 

8cale frame. O. O. Ozias 32.007 

Scale support. O. O. Ozias 32.006 

Screw driver handle, C. Jackson 32.013 

Spoons, etc., handle for. W. C. Codman 31.99.3 

Stove or range back, G. E. Wilbur 32.009 

Trough, feeding, .less & Christensen 32.018 

Tube expander, V. E. Rumbarger 32,014 



TRADE MARKS. 

Baking powder. Southern Soda Works Company.. 33,907 
Cameras, panoramic. Multiscope and Film Com- 
pany 33,904 

Cement. Portland. Francis & Company 33,922 

("hocolates, certain named, R. Lindt. Fils 33,910 

Cocoa, powdered or breakfast, Walter Baker & 

Company 33.911 

Corsets, ladies'. J. Beckel & Company 33,901 

hood, wheat breakfast, Washburn Crijsby, Com- 
pany 33,908, 33,90'.t 

Gloves. M. Wertbeimer 33,900 

Hair tonic and aandrutT cure, Oolahline Hair 

Grower Company 33.915 

Hardware, certain named. Gray & Dudley Hard- 
ware Company ,'13.906 

liiniments, H. G. Farrell 33,917 

Lubricating compounds, A. Cook's* Sons 33,919 

Medicines for internal and external application. 

Manila Drug Company 33,916 

Paint, coach and carriage. Mound City Paint and 

Color Company 33.921 

Perfumes and soaps, L. T. Piver & Cie 33,914 

Polishing compounds, certain named, National 

Polish Manufacturing Company 33,920 

Pottery, certain named, Grueby fr'aience Com- 
pany 33,905 

Pharmaceutical and dietetical preparatirm, fr'ar- 

benfabriken of Elberfeld Company 33.9I.H 

Rope dressing, H. Channon Company ;i3.'.e;^ 

Salves, J. W. Goslin 33,918 

Silverware, certain named, Gorham Manufactur- 
ing Company 3;i,902, 33.902 

Sugar and sirup, maple, A. A. Low ;f:i,912 




LABELS. 

Arboreal Natural White Cherries." for canned 
goods. United States Printing Company 

Basket Natural Strawberries," for canned goods. 
United States Printing Company 

Checker Board Natural Red Raspberries." for 
canned goods. United States Printing Com- 
pany 

Golden Hollv Leaf Natural White Cherries," for 
canned goods, United States Printing Com- 
pany 

Golden Maiden Hair Natural Red Raspberries." 
for canned goods. United States Printing Com- 
pany 

' Golden Moire Antique Natural Strawberries," 
for canned goods, United States Printing Com- 
pany 

' Golden Moire Antique Natural Whole Apricots," 
for canned goods. United States Printing Com- 
pany 

' Golden Square Natural White Cherries," for 
canned goods. United States Printing Com- 
pany 

* High Life," for a tonic, J. S. Jolly 

' Imperial Sour Mash Whisky. "for whisky. Dieter 

& Sauer 

' Klondike Koff Kure,'* for a medicine, A. S. Lewis 

' Lattice Natural Strawberries," for canned goods. 
United States Printing Company 

■ Natural Select Lima Beans." for canned goods. 
United States Printing Company 

' Natural Sugar Corn," for canned goods. United 
Slates Printing Company i 

' Red Maiden Iliiir Natural Red Rnspberries," for 
canned goods. United States Printing Com- 
pany 

* Red Maiden Hair Natural Whole Apricots," for 

canned goods, United States Printirie Com- 
pany 

' Salmon," for canned goods. United States Print- 
ing Company 7.258 to 

' Sugar Corn," for canned goods. United States 
Printing Company 7,255. 

' Tomatoes," for canned goods. United States 
Mrititinu Company 

* Unique Natural Whole Apricots," for canned 

goods. United States Printing Company 

' Ve Colonial Papers," for writing paper, Edward 
Malley Company 



7,244 
7,248 

7,250 

7,24*! 

7,252 

7,247 

7,241 

7.245 
7,239 

7.240 
7.238 

7,249 

7.253 

7,254 

7,2.n 



7,243 
7,260 
7,256 
7,257 
7,242 
7,237 



PRINTS. 

' Rigby,"for cigars, D. E. Holland 189 

* The Real Carbon Battery." for carbon batteries. 

National Carbon Company 190 

' You Can Trust Your Neck on a Miller Ladder,'* 

for ladders. Miller Ladder Company 191 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this oflBce for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore 
going list, provided they are simple, at a coat of $40 each, 
[f complicated the cost will be a little more. For fall 
instructions address Mnnn & Vo., 3ffl Broadway, New 
Tork. Other foreign patenta mar alto be obtatqed. 
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The New Light 

Brighter than Electricity. 

ACETYLENE QAS 
Student's Lamp. 

This reading outfit is in successful opera- 
tion all over the world, and is highly en- 
dorsed by Professors, Lawyers, Doctois, 
Professional Men and Students. 

It co8tf4 ^ cent per liour to operate 
and it emits as much liKbt as tbree 
electric lamps. 

It is perfectly safe and anyone can ope- 
rate it. No experience required. Burns gas. 
No wick to trim, and is perfectly clean in 
every respect. We will ship toany address 
this handsomely finished outfit, which in- 
cludes lamp and generator complete, upon 
the receipt of 

F»RICE, $5.00 

iW Send for circular. 

ELECTRO GAS LIGHTING CO., 

Largest Acetylene Gas Factors In America. 

Address all letters: 

G. L. HOGAN, Manager, 

288 Broadway, New York, U.S.A. 



A HOUSEHOLD PROBLEM SOLVED 

by covering Furnace and 
Heater Pipes with 

AMBLER ASBESTOS 
AIR CELL COVERING 

Estimates and samples can 
be had for the asking. 

Ambler Asbestos Air Cell Co.. 

23 Oey Street, New York. 




For 



the Best Ruling Machines, 

Hand aiiil Pt)wer, with or without the 
URROWS IDEAL AtJTOMATIC STRIKER 
and LAPPER, 
IDEAL BEAM STANDARDS 

IDEAL INK FOUNTAINS, 
and IDEAL CRANK, apply to 
J. PIPER, Manufacturer. Sprinsfieid, Mass. 




50 YEARS' 
EXPERIENCE 




RADE Marks 
Designs 
Copyrights &c. 

Anyone sending a altetch and description may 
quiclily ascertain our opinion free whether an 
invention is probably pjuentable. ('ommuiiica- 
t-ions strictly ccinfldeiitial. llHiidinKikon Patents 
sent free. Oldest atrency tor securiiit: patents. 

Patents taken thrf>ugh Munn & Co. receive 
special notice, without charye. in the 

Scientific Htnerican. 

A haiifisoniely illustrated weelcly. Largest cir- 
culatmu ot any sciemitic .iournal. Terms, 13 a 
year ; lour months, $1. Sold by all newsdealers. 

& Co."' Broadway, New York 

Branch Office, b'a F St. WashinKton, D. C. 



IT COST US $^^000 



Costs m If 0» 
Vou IOC 

We hara spent i|4,000 on our new book, 
'*Huw to Slakn Money nilh Poultry iind 

[lneubutur«>** h telioitalJ. Leadingpoultry 
mea have written special articles for it. 192 

I pages, 8x1 1 in. Illustrated. It's as good aa 

,GyifhGfs incubator 

—and It's the best. Out hatch any other 
machine. 16 page circular free. Send 15 ctB. 
_ |nBtampafor|4.0ftObookNowl34. 

AddressneaKBtoffice. CYPHERS INCUBATOR CO. 
Boston* Moss. Wayland» N. T* 02iScivo> HI. 




WOODtJ 




^ A high class 
self-regulating 
incubator on a 
small scale. 
Fift.v egg ca- 
pacity. Heat, moisture and ventllktlon 
automatically and perfectly controlled. 
Price only $7. 
Send for tbe Wooden Hen Doolt; I 
mailed free, together w 1 th a book about the 
EXCELSIOR INCUBATOR, to tbose who 
name this paper. 

QBO H. STAHL, Quincy, ililnoll. 



Dnill TDV PAPER, Illustrated. 20 paces. 
r UUL I n 1 25 cents per year, 4 months' 
trial. 10 cents. Sampte Free. 64-paKe practical 
poultry book free to yearly subscribers. Boole 
alone, 10 cts. Catalogue of poultry books free. 
POULTRY ADVOCATE, Syracuse, N. Y. 



B^iit 






J SUCCESSFUL INCUBATORS.; 

I'Standard machines, neat, handsome, per- I 

I feet regulator, tray adjuster.safety lamp, ^ 

1 nursery, all improvements. Low prices T 

and fully guaranteed. Plans for poultry and ♦ 

'ibrocderhouseB-Catalosuein alangoiagestic ^ 

DES MOINES INCUBATOR CO. , ♦ 

Box 76. Des Moines, la. X. 



Draughtsni'en wanted on Mill Machinery and Machine 
Tools. Apply Bethlehem Steel Co., Sonth Bethlehem, Pa 



WANTED 



or I oncer. 



Box Nailer to drive at least el^ht 
No. 14 larpe head wire nails, 5^ In. 
Address Palmetto Fibre Co., Frederick, Md. 



WANTED-Sales Apency or State Rights of reliable 
salable patented articles ; money advanced ; Bank refer- 
ences ; write, Brickell & Co., 80 Wall Street. New York.. 

a^~Sendfor Circular "M.'» 

JAS. LEFFEL & CO. 

Hprinfffield, Ohio, U. S, A. 



TURBINES 



ICE 



MACHINES 
aud Bottlers' 



, rorliss EuEinea. Brewers' 
i' Machinery. THE VILTER 

('linton Street, Milwaukee. Wis. 



it 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motordevised and constructed with a view to assist- 
ing amateurs to make a motor which raipht be driven 
with advantage by a current derived from a bnttery, and 
which would ha^o sufficient power to operate a foot 
lathe or any mac hi tie requiring not over one man pow- 
er. With 11 flgurea. Contained in Sctentiitic Amer- 
ican Supplement, No. Ii41. Price 10 cents. To be 
had at this office and from all newsdPalers. 



DO HENS PAY? 

t.qne8tfon and a hundred more are care- 
fully covered bva btadv of our 

.1 luDdJeatha entire poaUry tDbject in a 

^"^^WMI^^inaiterfal and practical wn*. The fimona 

lEllAllfJNeUMmS ANPimiODUS <>i«l>ll <>nr<h.D.S. 
ud u U nrtkn eoontolM netm attention. nnoK mnlltd for 10c 

MltHtlMMirMt BfvuMrCft. Vdj. BUS. Qalocr, III. 




D'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. INE.W YORK.- 



Alacliinery, Tools, Patterns, Models, 

MfinPIQ & EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
~ Baillard, 106 Liberty St., New York. 




TYPE WH EELS. M00EL8 t. EXPERIMENTAL WORK. SMALL MKHIBEFY 
NO VELTIES 8, ETC. HEW VOtyj, aTEflCIL WORUa 100 NAsawU ST N.T. 



FOR STEREOPTIGONS AND SLIDES 

Moving Picture Machines and Films, write Williams, 
Brown &, Earle, 920 Chestnut St., Philadelphia, Pa. 

UNITED STATES PATENT SSS 

ty appliance for high speed at earn engines. Eetabllshed 
in England and on the Continent. Easily applied to 
existing engines. W. H. C, Box 773, New York. 



D. L.HOLDEN 

. 1336 Beach St. Philadelphia Pa 

Regealed ice machines 

SEE FIRST Pace SCiENTinc AMERICAN SEPT. 2. las'). 




»«Hltf9 



PALMER BROS., 



PAiiMER Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Wagon Engines, Pump- 
ing Engines. 

f*?" Send for catalog. 
MIANUS, CONN. 



MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good enierprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETER WHITNEr, 100 
Broadway, New York. 

^k ^^ ^ ■% A Send us yoTiradilrfln 

U" mWk A 11 'kit VlltfA »ndwewillshowyov 
X K CI Bldj OUllS howtomaketSadar 
KU ^^^H W absolutely sure; w« 

^^ ^B^^ furnish the work and teach you free; you work in 
the locality where you live. Send us your address and we «rlll 
explain the business fully; remember we guarantee a clear pro 
fit of |3 for pvery day's work, absolutely sure, write at once. 
ROYAL HANUFACTURINa CO.* Box I I .. IIETROIT. niCR. 

310 Firsf Premiums 

Awarded to the PRAIRIE STATE 
INCUBATOR. Gnaran teed to operate 
in any climate. Send for catalogue. 
PKAIKIB STATE INCUBATOB CO. Homer City.r^ 

Gentleman of commercial experience in foreign coun- 
tries speaki ng correctly Spanish, French, Grerman and 
English wou Id associate in clerical capacity with manu- 
facturer ambitious to promote export trade. Address, 
" Energy," care Scipntitlc American, New York. 




YOU CAN MAKE. SIOO-A WEEK ' 

Own Your Own Show.completl ouTriT-$ioo. 

^UFE /MOTION FILMS A. MACHINE.5 . 
GREAT PAS 5I0N^PLAY 4^5^00 othe!^^5ubjlct5 , 
3 . ilijBIN, L ^RGYir^MrRPHILADklpHIA P. A . 



METHODS AND INSTRUMENTS USED 

in Astronomy.— An illustrated description of the tele- 
scopes in the Lick and Paris Observatories 6 illustra- 
tions. Scientific American Supplement 1 i *.iO. 
PrIcelOceuts Forsale by Munn & Co. and all news- 
dealers. Send for new 1897 catalogue. 




^ Acetylene Burners. 

Samples, %tG\ foot. 25c. each. 
A new burner forSTEREOPTICONS, 

Highest*'. P. possible. 
State Line Talc Co., Chattanooga, Tenn. 



PnR QAI C— One-fourth (J^) interest in a patent 
run OnLC FHre-Escape, which will covertbe en- 
tire front of a building in two minutes. The best thing 
ever invented. Price 15,000; 11,000 cash; balance favor- 
able terms. Chas. P. Bennett, Colorado Springs, Colo. 



For Sale 



steam Engine built by the Watts 
Campbell Company, of Newark, 
N. J. Engine consists of two hori- 
zontal condensing Corliss engines 
coupled to one shaft, with vertical air pump driven from 
crank pin. The cylinders are 28 in. bore, 60 in. stroke. 
Belt wheel is 26 ft. dla. by 114 in. face. Gross weight 
is about 225,000 lbs. Can be seen in operation now; 
probably ready for delivery In February, 1900. Apply 
to The Clark Thread Co.. P. O. Box 154, Newark, " 



.^T 



FOR SAIjE— One 20 horse power horizontal, tubular 
boiler with pumps, inspirator, heaters, etc., and one 
Armington & Simms 50 horse power engine, all in first 
class mnditlon. Aridr . H. L. M.C. Box 7 73. New york. 




Brass Band 

InBtrnmemU. Pfbiub, Uniforms 
ASnppII<ii.Write tor oatalog. M6 
illnBtratiou. F REEi It cItm Mn. 
Bio and luCmotioiu for nvm BauU. 
LVON * HEALV, 
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AMD 

raSURAHCB 
AfiAIHST-UlSS 



DAMAffl! i 



peDPERIY 

AND 
JIMD 

TOPERSONS 
GAUSED-BV^ 



SimnBOUIR-EXPLOSIOTlS 

j./l*AuBN 'pREaiDGnT V'B^RcnKLn * VicsPkuesht 
LABRAiNERaAssTTREAS. LrA\iDDLEBROOK.AsgrSBn: 




or ride loan Au* 
tomobtle Is ez- 
bUarating. It is 
enjoyed to the 
utmost and with 
afeelinR of per- 
fect Baiety in a 

WINTON 
MOTOR 
CARRIAGE 

which is ofele- 

Frice $1,000. NoAgenU. ffronSwS'd^S^ 

ble, and so simple that an inexperienced person can 
safely operate it. It costs nothing to keep except wb en 
at work, and tiien only J^ cent a mile. Hydro-carbon 
system, t^" Gatalogxie sent free on application. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationeries* Portables* 

EntEines and Pumps. 

BT State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




OASTrR ^<''f^ O R ROW 



•^■',i^~' 1 [r-i 



BRAKE 



YOU RIDE 5 mile: S 
BUT PEDAL ONLY 35'. 



OVER 25,000 IN USE. 



EASILY PUT ON. 
AND RELIABLE. 



HAS PROVED PERFECT 
FULLY GUARANTEED. 



Coasting becomes bo safe and easy you do It 
every chance you u^t. Your feet on the pedals 
gives perfect control of the wheel. Ladies' skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle I<ainp Is superior in 
construction to any made. 

Illustrated pamphiet ffiving detailed infommtion 
regarding Brakf. and Xantp, sent on application, 

ECLIPSE BICYCLE CO. 

Box X, EUniRA, N. Y. 




HIGH GRtDE W""" 




oRKiNG MACHINERY 

Single Machines or Com- 
plete Equipments for 
Any Class of Worlc. 

Your Correspon(l£nce is SolKited. 

tW Illustrated Matter and Prices on 

application. 

J. A. FAY & CO. 

10-30 John St.. CINCINNATI, OHIO 



CROOKES TUBES AND ROENTGENS' 

Pbotography.— The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific American Supple- 
ment, Nos. ISl. 189, '.iSs, ■J4a,'J44, 792, »95. 
905, <»UH. I 030, 1 054. I 055. 1 (»56, 1 057, also 
Scientific American, Nos. 7, 8. 10 and 14, Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crook es tubes and 
tbe experiments performed with them. Amonir them 
will be found Prof. Crookes' early lectures, detailing 
very fully the experiments which so exdted the world, 
and which are now again exciting attention tn connec 
tion with Roentgen's photftgraphy. Price 10 cents eacb. 
To be had at this office and from all newsdealers. 



V^ THE HARRINGTON a KING PERFORATING CO. Hi SCREENS 

#=i^*-i\ PERFORATED METALS OF EVERY DESCRIPTION .FOR ALL U5E5. Ch i c!ii!:^GO ^#i* of all kinds. 



ICE BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall. 
Sl.B. Contained in Scientific American Sdpple- 
mknt, No. 1. The same number also contains the rules 
and regulations for the formation of ice-boat clubs, tbe 
sailing and management of Ice-boats. Price 10 cents. 



CHRISTIANA MACHINE COMPANY, 

EBtaUisbedlW. CHRaTIANA. PA., U. S. A. 

Engineers, Founders & Machinists. 

MjLNUFAariJHEBS OF 

TURBINE WATER WHEELS, 

adapted to all duties. 

POWER TRANSMITTING MACHINERY, 

Gearlnj?, Rope Wheels, E'rlctlon Clutches. 
Shafting, Pulleys, Hangers, etc. Catalogs on application^ 




ELECTRIC PHOTOGRAPHY T^'^h'^^i 

safer tor taking instantaneous 
photographs than tbe new 

ELECTRIC FLASH LAMP. 
Operated by a string, pulled 
from any distance. Never fails 
to act successfully. Can in- 
clude yourself in picture and 
take your friends without 
their knowledge. No smoke 
or dust. Price of operating, 3 
cents. Batt^rr lasts one year. 

Price, $1.50 each. _ „ 

HIMMER & POTTER, 168 Greenwich Ht., New York. 




Warm 

Extremities, 

Warm all over. 




A New Model Shop. 

■Our Bhop is equipped with new up-to-date machinery 
and accurate electrical testing apparatus of tbe best 
make. Our practical experience covers a wide range in 
electrical, experimental and flnetool work. We are pre- 
pared to make anything you want from a single piece to 
a complete machine. When you need help, come to us. 
Inventions perfected. Drawings and designs made for 
special macninery. Novelty and duplicate work iu 
metal. Write for circular. The Franklin Alodel 
Shop. PARSEIili (fe WEED, 129-131 West 
31 St Street* New York City. 



Bristol's Patent Steel Belt Lacing, 




The simplest, cheapest 
and most perfect Belt 
Fastening for aJl kinds 
of belting. Sam- 
ples sent free. 



READY TO APny FIHISHED JOINT 



The Bristol Co. 
Waterbnry Oonn. 



it 1^ TRADE MARK ^\ 19 

nECAMOlU 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Sliver. Washable. Untamlshable, Water, Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Appar&tus, A>*c Lamps, Sockets, Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by tnail, for 26 cents. 

THE AMERICAN PEGAMOH) CO.. 339 B'way, New York. 



MINIATXJRS EliSe^aiif^ ATTTOJIRmfl^E. 

Tfteaclies, amuses and gives ereat 
pleasure. As an electrical ancT sci- 
entitic piece of mechanism It is un- 
isurpassed. Two dry cells of 
battery will drive tne wagon 
about five hours. The body is 
beautifully enameled in 
green with gold trimminra, 
and fitted with a startiug switch. 
Length 12)^ m. Width 6>^ in. 
HeightlJ^in. Diameter of wheels 
3 in. Size of cells 6x2 7-16 in. 
Weight boxed 10 lbs. Price com- 
_ plete $5. 2 extra cells each 80c. 

J. JONE3 & SOX CO., 84 Cortlandt Street, New York. 




A New Pair of Trousers, Free 



will be given for every pair of frayed 
ones where 

THE " GUARANTEE " 
Trousers Protectors 

have been used. This device will actually 
keep trousers from getting ragged at the 
bottom edges. Will preserve the shape and 
crease of trousers, and prevent their snrivel- 
ing when wet. Applied by simply pressing 
on with a hot flat iron. 

Our written guarantee given with each ^lair 
of Protectors, m which we agree to forfeit a 
new pair of trousers for every frayed pair 
where our Protectors have been used. 

Price, 10 cents a pair. For Sample we 
will send you direct, postpaid, 
4 pairs for &5 cents (stamps). 

Isaacs & Wittenberg, Makers, 424B Broome St., N. Y. 
LADIES :—The men folks may he too Imsy to notice this. 




Frayed Edges 

a thlng^ 
of the past. 



AGENTS WANTED 
EVERYWHERE. 



Order it yourself a/nd show them some real economy. 



TTTE beg to announce that we have about completed 
** out- new Automobile Plant, and that we have 
entered into the practical manufacture of 

Motor Vehicles of the 

Daitnler^Pbenix and 
Panbard and Ceva$$or 

...SYSTEMS... 

TIte Standard Automobile System 
of the World. 



We will have our Carriage Catalogue ready about 
February 1, and be ready to accept Orders about Feb- 
ruary IS, 1900. 

Daimler mfd. Co. 

GENERAL OFFICE AND WORKS: 

937 to 955 Steinway Ave., 

STEINWAY, LONG ISLAND. 

Sole owners of tbe Daimler and Panhard-LevaBBOr 
System for tbe United States and Canada. 



HinU GRADE FOOT POWER LATHES 

■ null W. P. DAVIS, ROCHESTER, N. Y. 



A5BE 
FELT 

PURE ASBESTOS 

REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEIXI 



STOS 
COVERINGS! 

ABSOLUTEiy nRE PROOF.! 

PERFTCT NON-CONDUCTDR&I 

LE. EASILY APPLIED.! 



I MADE IN SECTIONS I 
I FIT STANDARD PIPEI 

H.W. dOHNB 

•flEW YORK-CHICAGO- PhJ 

J ASBESTOS MATERIALS. 
■ ROOFING MATERIALS.! 



BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Pbiladelphia, October, 18M, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Stjpplbmbnt, No. 
99'^* Price 10 cents. To be had at this office and from 
all newsdealers. 



PPEIIII BOflSTEB 



THISWONDERFULTALKING 

MBPUIMF and Edison Record 
IffI n U n I H [- sent by express 
any reader of The Scientific 
American for $!:2.35. Do 



not pay high prices for a 
Graphopnone ur " 

you see tnis new in 




ventton. It is 
clear and loud 
as any ^25 
machine. 



graph Co.! 



Ask 
your 
dealer 
for it, 
or we will send it to 
you upon receipt of 
price. We refer you 
to all mercantile agen 
cies as to our responsibility. Ad- 
dress The American Inicro- 
Incorporated, 2S8 B'way, Mew^ York. 



SUBMARINE TELEGRAPH.— A POP- 
ular article upon cable telegraphing. Scientific Am- 
erican Supplement 1 1 34. Price 10 cents. For sale 
by Munn & Co. and all newsdealers. 




Ever used WILLIAMS' SHAVING SOAP for 
shauipooing? No? Then you have missed one of 
the greatest luxuries imaginable. It is simply 
marvelouB what u great mafls of thick, creams 
lather a small piece of WILLIAMS' SHAVING 
SOAP will make when rubbed into the hnir and 
scalp, fiow cleansing, cooling and refreshing it 
is! How thoroughly it removoB ever^ particle of 
dandruff, and how soft, "fluffy" and silky it leaves 
the hairl 

Like to try it? Sample free for 2c. stamp to pay 
postage. 

WILLIAMS' SHAVING SOAPS are the recog- 
nized Standard the world over. 

The J. B. Williams Co.. Glastonbury, Gonu. 
Depots: London, Paris, Dresden, Sydney. 



Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articles, including Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicaqo slale Co.. Chicago. 111. 




(PATENTED) 

Will bake or roast 
sixty different articles 
saves time, labor and 
Fuel. Indi spensable 
for any family. Ask 
at your nearest hard- 
ware store. If not 
supplied send $1.50 in 
mall order to us. 

Timothy Gingras, 

Sole Mfr., 
BUFFALO, N. Y. 




The season of present giving is at hand. The grand 
old custom of making gifts to friends and relatives and 
employes is a tangible expression of the good-will we 
feel toward them. It is a practice that la followed in 
every civilized country. The character of the present 
has generally been regulated by the age, sez, character, 
and needs of the recipient. 

For many years it has been the practice of many of 
the larficst and most influential manufacturing concerns 
in the country to present to tbeir most tarosted workmen 
a year's subscription to the Scientific Amektcan. 
That this pri^ctice has been of mutual benefit to giver 
and receiver la certain, for tixes reaaoxk-tluit tbe-pg a o tio«> 
TtiformUion conveyM each week by the paper has ma/difi 
every man a better workman, more fertile in ideas, more 
educated in technical knowledge, and consequently 
more valuable to his employer. 

The utility of a present always enhances its value. 
Nothing could be of more practical value to any man 
employedby a manufacturing concern than the Scibn- 
TiFic American. Every week its pages contain mat- 
ter of interest to him; so that the gift of a year's sub- 
scription would be most highly prized. In cases where 
a number of subscriptions are ordered by a firm, for the 
purpose of making gifts to employes, a special rate is 
given, whicb will be made known on application. 

But it is not alone in workshops, foundries, and' fac- 
tories that tbe Scientific American is particularly 
welcome as a gift. Every father who has a son, or sons, 
having mechanical inclinations, could give his offspring 
no more useful and appreciable Christmas or New Year's 
gift than a year's subscription to the Scientific Ameri- 
can. The same may be said of professors and teachers 
with favorite pupils. It is certain that, in all such cases, 
nothing be bought for the same money that would give 
so much satisfaction for so long a time. 



IFSSOP'S STEEL™bVs=^t''^ 

yJ*- FOK TijOLS, SftWS ETC. 

Wy JESSOP A SONS US 91 JOHN ST NEW YORK 



PRIIffTIIffG INKS 

The scientific American is printed with CHAS 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
8ts., Philadelphia, and 47 Rose St., opp. Duane, Mew York 



Warm, Strong, Durable, Handsome, are oar $3 Large 
(rauntlet Black-Fui^Glnves, by mail prepaid. The same 
remarks will apply to ourDoUar-quarter genuine Mt)cha 
Kid gloves in all colors for women, and our Dollar-balf, 
Seventy-five and Two-dollar unlined and silk-lined 
Mocha and Reindeer gloves for men. 

Our enlarged Illustrated booklet "Glove Pointers'* 
may be had iree by mentioning this paper, it will give 
you a lot of Information about dress, driving and work 
gloves and mittens. 

In i^ack Galloway and Frisian Fur Coats and Robes 
we are headquarters. Get our *' Moth-Proof " booklet. 
Also coon, dog, wombat, Russian calf coats. 

In Custom Fur Tanning of all kinds of bides and sUna ; 
Rug and Robe work; Taxidermy and Head Hounttng 
we are at borne; Get qnr costom tan '' Folder." 

ThsCrotbyFrlilati-FiirGo..l 16 Mill St.. Rochester. N.Y. 
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A GOOD ORDER I 

The old adage, **the proof of the pudding is in the eating," always proves true in 
regard to the Griffin Mills. Those who know them best like them most, as the 
following order indicates. 



LEHIGH PORTLAND CEMENT CO. 
Manufacturers of High Grade Portland Cement. 

Bradley Pulverizer Co., 92 State St., Boston, Mass. Allentown, Pa., July 17, 1899. 

Gentlemen : Replying to yours of the 14th inst. inquiring as to the satisfaction .your Griffin Mills are giving us, would say 
that our Company, having recently decided to build a new plant, we have been looking closely into the working and operating 
of other kinds of mills for pulverizing cemenf clinker and lime rock, and have concluded, after thorough examination, that we 
will equip our new works with 28 Griffin Mills. This, in addition to our present plant, will give us 52 of your mills in use. This 
should be sufficient evidence that we are well pleased with the Griffin Mills. Yours truly, 

(Signed) CHAS. A. MATCHAM, Superintendent. 



We wlU be pleased to furnish intending buyers with full in- 
formation regarding tbe working qualities of these Milla 
for pulverizing all varieties of refractory substances .... 



THE BRADLEY PULVERIZER CO., Boston, Mass. r 
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